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Description 

[0001] The present invention relates to an apparatus 
for replaying a recording medium, Such an apparatus is 
known from, for example, EP-A-0497252 which disclos- 
es a CD player 

[0002] A variety of disc media of a so-called read-only 
type such as a compact disc (hereinafter referred to as 
"CD-DA") on which a digital audio signal has been re- 
corded or a video CD have been spreading. The CD-DA 
has digital audio data recorded thereon and allows a lis- 
tener to enjoy music, etc. with a high tone quality. As 
one type of the CD-DA, there has been also known a 
CD-G (CD-Graphics) on which still image data has been 
additionally recorded within sub-code data. 
[0003] Furthermore, as one type of a so-called CD- 
ROM, a video CD on which audio data as well as moving 
picture data has been recorded has been also devel- 
oped. 

[0004] As a replay apparatus, there has been devel- 
oped a changer apparatus which is capable of accom- 
modating not only a single disc but also a plurality of 
discs therein, and of selectively replaying the accommo- 
dated discs. Likewise, the changer apparatus of a video 
CD adaptive type has been developed. 
[0005] A type of the video CD having a function which 
is called playback control has been developed. 
[0006] The video CD of this type is so designed as to 
be utilized as simple interactive media. For that reason, 
a directory file is provided which has a hierarchical struc- 
ture as list data. The list data has a selection list and a 
play list. The selection list is of a list for branch selection, 
in which a progress branch for a lower rank is set so as 
to advance to a lower list through the selection operation 
of a user. 

[0007] The play list is of a list for designating a unit of 
data to be actually replayed, for example, a track. 
[0008] With the foregoing lists, while the user makes 
a selection from the selection list, the progress branch 
sequentially advances to the lower list. Then, when ar- 
rival at a certain play list, the data unit indicated by the 
play list is replayed. 

[0009] The user can enjoy the replay of various pat- 
terns in an interactive manner with respect to a single 
disc by utilizing a playback control function based on the 
list structure. 

[0010] However, in order to allow a certain data unit 
to be replayed, there is a case where the selection op- 
eration based on the selection list must be executed 
several times. 

[0011] For that reason, in the case where the user in- 
tends to again replay a scene that the user wishes to 
watch, the troublesome selection operation must be ex- 
ecuted several times. Also, the user must keep the se- 
lected element in mind. This leads to such a problem 
that the user feels inconvenience very much. 
[0012] According to one aspect of the present inven- 
tion, there is provided apparatus for reproducing infor- 



mation recorded on a recording medium, the information 
having associated therewith control data also recorded 
on the medium and identifying pieces of the information, 
the apparatus including means for reproducing the in- 
5 formation and data, and 

memory means, characterised by 
input means for selecting a piece of information dur- 
ing reproduction thereof, the selection determining 
^0 a start position for replay of the information, and for 
selecting a replay mode in which replay occurs from 
the selected start position, and 
control means responsive to the selection by the in- 
put means of the said piece of information to store 
in the memory means at least the said control data 
identifying the selected piece of information, 
the control means being responsive to selection of 
the replay mode to replay the recorded information 
with a start position defined by the control data 
stored in the memory means. 

[001 3] The control data may be addresses of the piec- 
es of information. 

[0014] The control data may include play-back control 
data which is used to control the manner in which the 
information is reproduced. The playback control data in- 
cludes for example menus, and lists of play item num- 
bers (PIN) for example identifying reproduced informa- 
tion. 

[0015] The control means may store the playback 
control data such as the PIN or lists to define the start 
point. Alternatively, if a menu itself is selected as a start 
point, play-back control data identifying the menu is 
stored. 

[0016] The apparatus may be used for reproducing a 
variety of recording media, some of which may include 
play-back control data, others may not include such da- 
ta. The media includes data indicative of whether or not 
play-back control data is recorded thereon. The control 
means may respond to the indicative data to cause the 
play-back control data to be stored. 
[001 7] In a preferred embodiment of the invention, the 
recorded control data includes discrimination data of the 
recording medium, and the control means is responsive 
to selection of a start position by the input means to store 
in the memory means the discrimination data together 
with the control data defining the start position. 
[001 8] A preferred embodiment of the invention is ca- 
pable of reproducing different types of information re- 
corded on a plurality of media of the same physical form 
and including discrimination data for discriminating the 
type of information recorded thereon, the apparatus in- 
cluding: 

means for receiving a plurality of such media and 
for reproducing the information recorded thereon, 
and 

the control means in response to selection of a start 
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position by the input means produces data specify- 
ing the medium from which information is currently 
being reproduced, for storage in the memory means 
with the control data defining the start position. 

[0019] The accompanying drawings, which are incor- 
porated in and constitute a part of this specification, il- 
lustrate embodiments of the invention, and together with 
the description, serve to explain the objects, advantages 
and principles of the invention. In the drawings, 

Fig. 1 is an explanatory diagram showing a format 
of the XA type of a video CD; 
Figs. 2A to 2E is explanatory diagrams showing vid- 
eo data of the video CD; 

Fig. 3 is an explanatory diagram showing an image 
size of the video CD; 

Figs. 4A and 4B are explanatory diagrams showing 
the track structure of the video CD; 
Figs. 5A to 5C are explanatory diagrams showing 
examples of the sector structure of the video CD; 
Figs. 6A and 6B are explanatory diagrams showing 
the structure of the disc of the video CD; 
Fig. 7 is an explanatory diagram showing the direc- 
tory structure of the video CD; 
Fig. 8 is an explanatory diagram showing the frame 
structure of the disc; 

Figs. 9A and 9B are explanatory diagrams showing 
a sub-code data structure; 
Figs. 1 0A and 1 0B are explanatory diagrams show- 
ing sub-Q data; 

Fig. 11 is an explanatory diagram showing TOC da- 
ta; 

Fig. 12 is an explanatory diagram showing PVD of 
the video CD; 

Fig. 13 is an explanatory diagram showing a video 
CD information area of the video CD; 
Fig. 14 is an explanatory diagram showing disc in- 
formation of the video CD; 
Fig. 15 is an explanatory diagram showing a table 
of segment play item contents in the disc informa- 
tion of the video CD; 

Fig. 16 is an explanatory diagram showing a list ID 
offset table of the video CD; 
Fig. 17 is an explanatory diagram showing a play 
list of the video CD; 

Fig. 18 is an explanatory diagram showing a play 
item number of the video CD; 
Fig. 19 is an explanatory diagram showing a selec- 
tion list of the video CD; 

Fig. 20 is an explanatory diagram showing the list 
structure of the video CD; 
Fig. 21 is an explanatory diagram showing the play- 
back control operation in accordance with the list 
structure of the video CD; 
Fig. 22 is an explanatory diagram showing an ap- 
pearance of a replay apparatus in accordance with 
an embodiment of the present invention; 



Fig. 23 is a block diagram showing the replay ap- 
paratus in accordance with the embodiment; 
Fig. 24 is an explanatory diagram showing an ex- 
ample of the list structure of the playback control 

5 function in accordance with the embodiment; 

Fig. 25 is an explanatory diagram showing an ex- 
ample of a display in the case of allowing a book 
mark playback operation to be selected in accord- 
ance with the embodiment; 

10 Fig. 26 is an explanatory diagram showing an ex- 
ample of a display for accelerating the selection of 
the book mark number to be replayed in accordance 
with the embodiment; 

Fig. 27 is a flowchart showing the processing of dis- 
15 criminating a disc in accordance with the embodi- 
ment; 

Fig. 28 is a flowchart showing the processing of reg- 
istering a book mark in accordance with the embod- 
iment; and 

20 Fig. 29 is a flowchart showing the processing of re- 
playing the book mark in accordance with the em- 
bodiment. 

[0020] Hereinafter, a description will be given of an 
25 apparatus for replaying a recording medium in accord- 
ance with the present invention, with reference to the 
accompanying drawings. 

[0021] As an embodiment of the present invention, an 
example of a replay apparatus which enables the replay 
30 of video/audio in the video CD, the CD-DA and the CD- 
G as a recording medium will be described. As the video 
CD, there exists a disc to which a playback control func- 
tion is added. 

[0022] The description will be made in the order stated 
35 below. 

[I. Data Structure of Video CD] 

1 . Data Format 

40 

a. Video Data 

b. Audio Data 

c. Management Data 

45 2. Track Structure 

3. Sector Structure 

4. Arrangement of Data on Disc 

5. TOC and Sub-code 

6. Directory Structure 
50 7. Video CD Data Track 

a. PVD (Basic Volume Descriptor) 

b. Video CD Information 

$5 -b1- Disc Information 

-b2- Entry Table 
-b3- List ID Offset Table 
-b4- PSD (Play Sequence Descriptor) 
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Play List 

* Selection List 

* End List 

c. Segment Play Item 
[II. Playback Control (PBC)] 

1. List Structure 

2. Embodiment 

[III. Structure of a Replay Apparatus] 

1 . Appearance 

2. Circuit Block 

[IV. Book Mark Operation] 

1 . Summary of Book Mark Operation 

2. Operation of Registering Book Mark 

3. Operation of Replaying Book Mark 

[I. Data Structure of Video CD] 
1 . Data Format 

[0023] The video CD standard is designed in such a 
manner that the standardized MPEG (Moving Picture 
Experts Group) system is applied as a high-efficiency 
coding technique so that a moving picture and audio of 
60 minutes or longer can be replayed from the CD-ROM 
disc. The video CD has the same outer configuration as 
that of a CD-DA and CD-ROM disc. In other words, the 
outer diameter of the video CD is 12 cm as in the CD- 
DA and CD-ROM, and the thickness of a substrate of 
the video CD is 1 .2 mm. As a result, the video CD stand- 
ard is useful to a domestic software such as music, mov- 
ie, Karaoke and so on, and also can cope with an edu- 
cation software, an electronic publication software, a 
game software and so on in combination with a still pic- 
ture. 

[0024] In this video CD, the moving picture data is 
compressed in the MPEG system, and the moving pic- 
ture data thus compressed is superimposed on audio 
data before being recorded on the video CD. Further, 
management data necessary for replay is recorded in a 
predetermined area. 

[0025] Fig. 1 shows the format of data of a video CD 
(XA (extended Architecture) type). 

a. Video Data 

[0026] In the recording format of an image and audio, 
as is apparent from Fig. 1 , 1 .152 Mbit/sec are assigned 
to video data whereas 64 to 384 Kbit/sec are assigned 
to audio data. The pixel dimensions of video data (mov- 
ing picture) are 352 x 240 pixels in the case of an NTSC 
signal (29.9 Hz) and a film (23.976 Hz), and 352 x 288 



pixels in the case of a PAL signal (25 Hz), that is, it is 
shown in Fig. 3. 

[0027] The pixel number of a still picture is 352 x 240 
pixels at a standard level and 704 x 480 pixels at a high- 

5 fine level in the case of an NTSC system. It is 352 x 288 
pixels at a standard level and 704 x 576 pixels at a high- 
fine level in the case of a PAL system. 
[0028] The compression coding of video data (moving 
picture) through the MPEG system is executed as stated 

io below. If a video signal before compression is of the NT- 
SC system, one second is constituted by video signals 
of 30 frames in the NTSC system. 
[0029] in the MPEG system, the respective video sig- 
nals of one frame are divided into a plurality of blocks 

*5 (that is, 330 blocks by laterally 22-block division and lon- 
gitudinally 15- block division) in a direction of a plane. 
The data of the respective blocks is subjected to DCT 
(Discrete Cosine Transform), and then re-quantified for 
further reducing the number of bits (high-band compo- 
se nents are set to 0). The blocks are rearranged in order 
in the zigzag manner from the left and upper block in 
one frame, and then subjected to a run-length coating 
for further compressing the number of bits. 
[0030] Thus, in the respective frames of the video sig- 

25 nals to be compressed, the frames located before and 
after on the time sequencing are very similar to each 
other as video information, and information is further 
compressed by utilizing this fact so that video data of 
three types in one frame which are different in the de- 

30 gree of compression is produced. They are called an i- 
picture (Intra Picture), a p-picture (Predicated Picture) 
and a b-picture (Bidirectional Picture). 
[0031] In each of 30 frames within one minute, the i- 
picture, the p-picture and the b-picture are arranged as 

35 shown in Fig. 2A. For example, in this case, frames of 
i-pictures \ y and l 2 are disposed at 15-frame intervals 
and 8 p-pictures to P 8 and 20 b-pictures B-, to B 20 
are disposed, respectively, as shown in Fig. 2A. An in- 
terval between a certain i-picture and a frame immedi- 

40 ately before a succeeding i-picture is called "GOP 
(Group of Picture)". 

[0032] The i-picture is of normal image data which has 
been encoded by the DCT conversion as described 
above. 

45 [0033] The p-picture is, as shown in Fig. 2B, produced 
by encoding the nearest i-picture or p-picture with a 
movement compensation. For example, the p-picture P A 
is produced from the i-picture l v and the p-picture P 2 is 
produced from the p-picture P v 

so [0034] For that reason, the p-picture becomes data 
compressed more than the i-picture. In the case of pro- 
ducing the i-picture p-picture, or p-picture subsequent 
to the first i-picture or if an error is caused when produc- 
ing the i-picture or p-picture, the error is propagated. 

55 [0035] The b-picture is produced by using both the 
past and future i-pictures or p-pictures as shown in Fig. 
2C. 

[0036] For example, the b-pictures B-, and B 2 are pro- 
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duced by using the i-picture ^ and the p-picture P v and 
the b-pictures B 3 and B 4 are produced by using the p- 
picture and the p-picture P 2 . 
[0037] The b-picture is of data which has been most 
compressed. Because the b-picture is not referred for 
producing data, no error is propagated. 
[0038] In the algorithm of the MPEG, the selection of 
a position and synchronization of the i-picture is allowed, 
and this selection is determined from the circumstances 
such as the degree of a random access or a scene cut. 
For example, an importance is given to the random ac- 
cess, two i-pictures are required for at least one second 
as shown in Fig. 2A. 

[0039] Further, the frequency of the p-picture and the 
b-pictures can be selected. This is set in accordance 
with the storage capacity of an encoder or the like. 
[0040] The encoder in the MPEG system rearranges 
a video data stream and outputs it so that the decoder 
has an excellent efficiency in decoding the encoded da- 
ta. 

[0041] For example, in Fig. 2A, a frame order to be 
displayed (that is, the output order of the decoder) is set 
as indicated by frame numbers shown in the lower por- 
tion of Fig. 2A. In order that the decoder again composes 
the b-pictures, a p-picture forming a reference is re- 
quired at a point before the b-picture. For that reason, 
at the encoder side, the frame order shown in Fig. 2D is 
rearranged as shown in Fig. 2E, and then transmitted 
as a video data stream. 

b. Audio Data 

[0042] The audio data format of the MPEG deals with 
an encoding speed of a wide range of 32 to 448 kbit/ 
sec. However, in view of the facility of software manu- 
facture and the enhancement of a tone quality, the en- 
coding speed of the moving picture track of a track 2 or 
the following tracks is set to 224 Kbit/sec. 
[0043] The sampling frequency is 44.1 KHz as in the 
CD-DA. 

c. Management Data 

[0044] Management data for conducting a variety of 
controls for the operation of replaying video data and 
audio data are recorded on the video CD in addition to 
video data and audio data. 

[0045] In other words, the TOC (Table Of Contents) 
data and the Sub-code are recorded on the video CD 
as in the CD-DA, which represents the number of tracks, 
the start position (absolute time) of each track and so on. 
[0046] Further, in the video CD, the track 1 is used as 
a control data track where a variety of management in- 
formation is recorded. The playback control operation 
which will be described later is also conducted by using 
data within the control data track. 
[0047] These management data will be described, re- 
spectively, later. 



2. Track Structure 

[0048] The data structure of a track on which, for ex- 
ample, video data and audio data which form unit data 
5 of one tune are recorded in music or the like is structured 
as shown in Fig. 4A, 

[0049] It is assumed that retrieval is made by the track 
number as in the CD-DA, and a head of one track is 
provided with a pause margin of 150 sectors. 
10 [0050] Further, 15 sectors subsequent to the pause 
margin is of a front margin and the final 15 sectors of 
the track is of a rear margin, both forming empty data 
areas. 

[0051] The MPEP data area is formed between the 
is front margin and the rear margin. In the MPEG data ar- 
ea, a sector V forming video data and a sector A forming 
audio data are multiplexed in time division through in- 
terleaving and recorded so as to be arranged at the ratio 
of 6 : 1 in average as shown in Fig. 4B. 

20 

3. Sector Structure 

[0052] The structure of a sector which forms one data 
unit within a track is shown in Figs. 5A to 5C. 

25 [0053] Fig. 5A shows a basic structure of the sector. 
[0054] One sector is formed of a pack of 2324 bytes 
consisting of a pack header and pack data. 
[0055] A pack header of 1 2 bytes is disposed at the 
head of the sector, and the remaining 2312 bytes con- 

30 stitute one packet. 

[0056] In the pack header, a pack start code of 4 bytes 
is first arranged, a system clock reference (SCR) of 5 
bytes is subsequently arranged, and an MUX rate of 3 
bytes is finally arranged. 

35 [0057] The system clock reference (SCR) is of a code 
which means one sort of absolute time, and a PTS 
(Presentation Time Stamp: Image Output Start Time) 
which will be described later is determined with the SCR 
as a reference. 

40 [0058] The SCR is determined as SCR(i) = C + i * 
1200. Reference symbol i is an index number of a sector 
within a video data stream and set to be 0 at the top front 
margin portion. C is a constant which is always 0. 1200 
is a value (90000/75 = 1200) when the system clock is 

45 90 KHz at 75 Hz sector. 

[0059] The pack header is disposed in all the sectors 
V of video data. 

[0060] Such a pack header is arranged in the sector 
constituted by one pack. However, in the case where a 
50 sector is of a sector for recording video data, a packet 
of 2312 bytes subsequent to the pack header is consti- 
tuted as shown in Fig. 5B. 

[0061] First, a packet header of 18 bytes is disposed 
subsequently to the pack header. 
55 [0062] The first 3 bytes of the packet header is set as 
a packet start code. Subsequently, an ID of one byte, a 
packet length of 2 bytes, an STD (System Target De- 
coder) of 2 bytes, a PTS of 5 bytes and a DTS (Decoding 
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Time Stamp) of 5 bytes are recorded in the stated order. 
The PTS which represents an image output start time is 
set so as to synchronize with audio data. The DTS rep- 
resents a decoding start time. 

[0063] A video packet is constituted by 2294 bytes 
subsequent to the packet header, and actual video data 
is recorded in the video packet. In other words, as de- 
scribed above, the video data stream of the i-picture, the 
p-picture and the b-picture is recorded in the video pack- 
et. 

[0064] In the section where the video sectors are con- 
tinuous, in the first video sector, the video packet is of 
2294 bytes, but in the subsequent continuous video sec- 
tors, the STD is omitted from the packet header with the 
result that the video packet is extended to 2296 bytes. 
[0065] In the case where the sector is of a sector in 
which audio data is recorded, a packet of 2312 bytes 
subsequent to the pack header is constituted as shown 
in Fig. 5C. 

[0066] A packet header is disposed subsequent to a 
pack header as in the video sector. The packet header 
is constituted by 13 bytes consisting of a packet start 
code of 3 bytes, an ID of one byte, a packet length of 2 
bytes, an STD of 2 bytes and a PTS of 5 bytes. 
[0067] 2279 bytes are assigned to the audio packet 
so that the compressed digital audio data is recorded in 
the packet. An empty area of 20 bytes is added at the 
back of the audio packet to constitute one pack of 2324 
bytes (one sector). 

[0068] The sector is thus constituted, and time infor : 
mation for synchronization is of the SCR, the DTS and 
the PTS. In other words, as shown in Fig, 4B, because 
video sectors and audio sectors are arranged on one 
track in time series, synchronizing these sectors is nec- 
essary. The SCR, the DTS and the PTS are used for 
conducting this synchronous processing. 
[0069] In other words, the DTS in each sector repre- 
sents a time when the decoding of the video packet or 
audio packet starts with the SCR as a reference clock. 
Furthermore, the PTS represents a time when a display 
or audio output is conducted. 

[0070] Thus, the video sector and the audio sector are 
constituted to synchronize with each other using those 
time information. 

3. Arrangement of Data on a Disc 

[0071 ] The disc structures of the CD-DA and the video 
CD are shown in Figs. 6A and 6B. 
[0072] In the CD-DA, as shown in Fig. 6A, a lead-in 
area is arranged in the innermost peripheral side of the 
disc, on which TOC data is recorded. As the TOC data, 
the start positions of the respective tracks, the number 
of tracks, a musical performance time and so on are re- 
corded in the lead-in area. 

[0073] Subsequent to the lead-in area, track data is 
recorded as track #1 to track #n, and a lead-out area is 
arranged at the outermost peripheral position. On the 



respective tracks, digital audio data of 16-bit quantiza- 
tion at sampling of 44.1 KHz is recorded together with 
sub-code data. 

[0074] On the other hand, the disc structure of the vid- 

5 eo CD is shown in Fig. 6B. 

[0075] Substantially as in the CD-DA, the video CD 
has a lead-in area which is disposed at the innermost 
peripheral side of the disc, on which TOC data is record- 
ed. Track #1 to track #n are recorded subsequently to 

10 the lead-in area, and a lead-out area is arranged at out- 
ermost peripheral position. 

[0076] In the case of the video CD, the track #1 is not 
used for recording actual video data or audio data as 
the first track, but used as a control data track. 

is [0077] The actual video data or audio data is recorded 
on the track #2 to the track #n. In other words, the track 
#2 to the track #n are constituted by the video sector 
and audio sector described with reference to Figs. 5A 
to 5C, as shown in Figs. 4A to 4B. 

20 [0078] Also, in the case of the video CD, a track on 
which only audio data has been recorded can be pro- 
vided. In this case, digital audio data of 16-bit quantiza- 
tion at a sampling of 44.1 KHz as in the CD-DA is re- 
corded. 

25 [0079] Both of the CD-DA and the video CD can pro- 
vide 99 tracks at the maximum. Therefore, in the case 
of CD-DA, 99 tunes can be recorded at the maximum 
as will be described later. In the video CD, 98 sequences 
can be recorded at the maximum. The sequence means 

30 one sequential section of a moving picture, and for ex- 
ample, in the case where an image such as Karaoke 
has been recorded, one tune (one track) is of one se- 
quence. In the case of a movie, one disc is usually of 
one sequence. 

35 [0080] On the control data track using the track #1 , as 
indicated in the lower portion of Fig. 6B, a PVD (basic 
volume descriptor), a video CD information area, a seg- 
ment play item area and other files (CD-l(CD-lnterac- 
tive) application program and so on) are provided. They 

40 will be described later. 

5. TOC data and Sub-code 

[0081] In the video CD and the CD-DA, the TOC data 
45 recorded in the lead-in area and the sub-code will be 
described. 

[0082] The minimum unit of data recorded in the video 
CD and the CD-DA is one frame. One block is constitut- 
ed by 98 frames. 

50 [0083] The structure of one frame is shown in Fig. 8. 
[0084] One frame is constituted by 588 bits, and the 
leading 24 bits is of synchronous data, and the subse- 
quent 4 bits are of a sub-code data area. Then, data and 
parity are arranged at the back of the sub-code data ar- 

55 ea. 

[0085] 98 frames thus organized forms one block, and 
sub-code data taken out from 98 frames are collected 
together, thereby forming sub-code data of one block as 
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shown in Fig. 9A. 

[0086] In the leading first and second frames (frame 
98n + 1 , frame 98n + 2) of 98 frames, sub-code data 
forming a synchronous pattern is recorded. The respec- 
tive 96-bit channel data, that is, the respective sub-code 
data of R Q, R, S, T, U, V and W are formed by the third 
frame to the 98th frame (frame 98n + 3 to frame 98n + 
98). 

[0087] Among them, a P-channel and a Q-channel 

are used for management of access and so on. Here, 

the P-channel represents only a pause portion between 

the adjacent tracks, and more fine control is conducted 

by Q-channels (Q, to Q 96 ). The Q-channel data of 96 

bits is constituted as shown in Fig, 9B. 

[0088] First, 4 bits of to Q 4 is control data and used 

for discriminating the number of channels of audio, an 

emphasis, a CD-ROM and so on. 

[0089] In other words, the control data of 4 bits are 

defined as stated below. 

[0***] 2-channel audio 
[1***] 4-channel audio 
[*0**] CD-DA 
[*1**] CD-ROM 
[**0*] Digital copy disenable 
[**1 *] Digital copy enable 
[***0] No pre-emphasis exists 
[***1] Pre-emphasis exists 

[0090] Subsequently, 4 bits of Q 5 to Q 8 are set as an 
address, which are control bits of the sub Q-data. 
[0091] A case where the address is [0001] represents 
that the sub Q-data of the subsequent Q 9 to Q 80 is audio 
Q-data. A case where the address is [0100] represents 
that the sub Q-data of the subsequent Q 9 to Q 80 is video 
Q-data. 

[0092] Then, Q 9 to Q 80 forms the sub Q data of 72 
bits, and the remaining Q 81 to Q 96 form an CRC. 
[0093] In the lead-in area, the sub Q-data recorded 
therein forms TOC data. 

[0094] In other words, the sub Q-data of 72 bits con- 
sisting of Q 9 to Q 80 in the Q-channel data read from the 
lead-in area has information shown in Fig. 10A. The sub 
Q-data has each data of 8 bits. 
[0095] First, a track number is recorded in the lead-in 
area. The track number is fixed to [00] in the lead-in ar- 
ea. 

[0096] Subsequently, POINT is written, and MIN 
(minute), SEC (second) and FRAME (frame number) 
are further indicated as the elapsed time within a track. 
[0097] Moreover, PMIN, PSEC and PFRAME are re- 
corded. The meanings of PMIN, PSEC and PFRAME 
are determined in accordance with the value of POINT 
[0098] When the value of POINT is [01] to [99], that 
number means a track number. In this case, in PMIN, 
PSEC and PFRAME, the start point (absolute time ad- 
dress) of a track of the track number is recorded as 
minute (PMIN), second (PSEC) and frame number 



(PFRAME). 

[0099] When the value of POINT is [AO], the track 
number of a first track is recorded in PMIN. Also, CD- 
DA, CD-I and CD-ROM (XA type) are discriminated by 

5 the value of PSEC. 

[0100] When the value of POINT is [A1], the track 
number of a final track is recorded in PMIN. 
[0101] When the value of POI NT is [A2], the start point 
of the lead-out area is indicated as an absolute time ad- 

10 dress in PMIN, PSEC and PFRAME. 

[0102] For example, in the case of a disc having 6 
tracks on which data has been recorded, data is record- 
ed as TOC data of such sub Q-data as shown in Fig. 1 1 . 
[0103] As shown in Fig. 11, all of the track numbers 

is TNOsare[00]. 

[0104] The block NO. indicates the number of sub Q- 
data of one unit read as block data of 98 frames as de- 
scribed above. In the respective TOC data, the same 
contents are written over three blocks. 

20 [0105] As shown in Fig. 1 1 , when POINT is [01 ] to [06], 
the start point of track #1 to track #6 is indicated as 
PMIN, PSEC and PFRAME. 

[0106] When POINT is [AO], [01] is indicated as the 
first track number in PMIN. Also, the type of a disc is 

2S discriminated by the value of PSEC, and when the disc 
is of CD-ROM (XA type), PSEC = [20] as shown in the 
figure. In the case of CD-DA, PSEC becomes [00], and 
in the case of CD-I, PSEC becomes [10]. 
[01 07] The track number of the final track is recorded 

30 at a position where the value of POINT is [A1], and the 
start point of the lead-out area is indicated in PMIN, 
PSEC and PFRAME at a position where the value of 
POINT is [A2]. 

[0108] The contents of blocks n to n+26 are repeat- 
35 edly recorded in block n+27 and the subsequent blocks. 
[0109] In the tracks #1 to #n and the lead-out area, 
the sub Q-data recorded therein has information shown 
in Fig. 10B. 

[0110] First, a track number is recorded in the lead- 
40 out area. In other words, the respective tracks #1 to #n 
have any track number of [01] to [99]. Also, the track 
number of the lead-out area is [AA]. 
[0111] Subsequently, information which allows the re- 
spective tracks to be further granulated is recorded as 
45 an index. 

[0112] MIN (minute), SEC (second) and FRAME 
(frame number) are indicated as the elapsed time within 
a track. 

[0113] Moreover, the absolute time address is record- 
50 ed as minute (AMIN), second (ASEC) and frame 
number (AFRAME) in AMIN, ASEC and AFRAME. 

6. Directory Structure 

55 [01 1 4] The directory structure of a video CD is shown 
in Fig. 7. 

[0115] In the video CD shown in Fig. 6B, a video CD 
directory, an MPEG audio/video, CD-DA, segment, CD- 
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I, Karaoke and EXT are required as the directory struc- 
ture as shown in Fig. 7. 

[01 16] The video CD di rectory is recorded in the video 
CD information area within the track #1 shown in Fig. 
6B and provided with disc information, an entry table, a 
list ID offset table, and a play sequence descriptor. They 
will be described later. 

[0117] The MPEG audio/video is of sequence data of 
audio/video. That is, in the video CD having 99 tracks 
on which data can be recorded at the maximum, it is 98 
sequence data consisting of track #2 to track #99 at the 
maximum. 

[01 1 8] The segment means segment play items #1 to 
#1 980 on which 1 980 units can be recorded at the max- 
imum, and recorded in a segment play item area within 
the track #1 . 

[0119] Further, the CD-I application program within 
the track #1 has a directory file which is assembled into 
a directory structure as CD-I. Also, in the case where a 
Karaoke basic information area is used, its directory file 
is assembled into the directory structure as Karaoke. 
[0120] In the case where a track on which only audio 
data has been recorded is provided, its directory file is 
assembled into the directory structure as CD-DA. In the 
case where PSD X. VCD and LOT X. VCD are used, its 
directory file is assembled into the directory structure as 
EXT. 

7. Control Data Track of Video CD 

[0121] In the video CD, as described above, the track 
#1 is used as a control data track. 
[0122] As described above with reference to Figs. 6A 
and 6B, there are provided, in this area, PVD (basic vol- 
ume descriptor), a Karaoke basic information area, a 
video CD information area, a segment play item area 
and other files (CD-I application program, etc.). 
[0123] As shown in Fig. 6B, PVD is arranged from a 
position of the absolute time address 00:02:16 on the 
disc. 

[01 24] Also, the Karaoke basic information area is ar- 
ranged from a position of the absolute time address 00: 
03:00. 

[0125] The video CD information area is arranged 
from a position of the absolute time address 00:04:00. 
[0126] Then, the segment play item area is arranged 
from a position indicated within the video CD information 
area, and the CD-I application program is arranged from 
a position indicated within PVD. 

a. PVD (Basic Volume Descriptor) 

[0127] The structure of the PVD (Basic Volume De- 
scriptor) arranged from a position of the absolute time 
address 00:02:16 is shown in Fig. 12. 
[0128] First, data of [CD001] is recorded as a volume 
structure standard ID. Subsequently, a system recogni- 
tor, a volume recognitor, the number of volume of an al- 



bum, and an album set sequence number are recorded. 
One album is constituted by a single disc or a plurality 
of discs. The volume number of the album is identical 
with the number of discs in one album. The number of 
5 disc in one album is an album set sequence number. 
[0129] Subsequently, a logic block size, a pass table, 
the address of a pass table and a route directory record 
are recorded. 

[0130] A disc title is recorded as an album recognitor, 
10 and subsequently the names of a publisher and an au- 
thor are recorded. 

[0131] Furthermore, the application name of CD-I is 
recorded as an application recognitor. 
[0132] Thereafter, the name of a copyright file, the 
'5 name of a summary file, the name of a catalog file, the 
data of manufacture, the data of correction, the date of 
expiration, the effective data, a file structure standard 
version number, and finally an XA label code are record- 
ed. 

20 

b. Video CD Information 

[0133] The video CD information is recorded from an 
absolute time address 00:04:00 on the disc. 
25 [01 34] The video CD information has disc information, 
an entry table, a list ID offset table and a play sequence 
descriptor (PSD) as video CD information, as shown in 
Fig. 1 3. They are the respective file structures in the vid- 
eo CD directory shown in Fig. 7. 
30 [0135] The disc information is arranged from the ab- 
solute time address 00:04:00 which is a head position 
of video CD information. 

[0136] The entry table is arranged from the absolute 
time address 00:04:01 . 
35 [01 37] The list ID offset table is arranged from the ab- 
solute time address 00:04:02 to the absolute time ad- 
dress 00:04:33. 

[0138] The play sequence descriptor (PSD) is ar- 
ranged from the absolute time address 00:04:34, and 
40 reaches the absolute time address 00:07:64 at the max- 
imum. 

-b1- Disc Information 

45 [0139] First, the disc information arranged from the 
absolute time address 00:04:00 will be described. 
[0140] The area of disc information has a structure 
shown in Fig. 14. 

[0141] First, the system recognitor of the video CD is 

50 recorded at the first to eighth bytes. 

[0142] Subsequently, a version number is recorded 
with two bytes of the ninth to tenth bytes In the case of 
the version 2.0, the version number is [$0200]. One al- 
bum is constituted by a single disc or a plurality of discs. 

55 The volume number of the album is identical with the 
number of discs in one album. The number of disc in 
one album is an album set sequence number. 
[0143] The size map of a moving picture track is re- 
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corded with 13 bytes of the 31st to 43rd bytes. This is 
data for discriminating whether data of the respective 
tracks #2 to #99 is an NTSC signal or a PAL signal. In 
other words, the first byte LSB of 13 bytes represents 
the track #2, data until the track #99 each having one 
bit is recorded from the data #2 to the bit 1 of the last 
byte. If a bit corresponding to each track is [0], it repre- 
sents a signal of the NTSC system. If the bit is [1], it 
represents a signal of the PAL system. 
[0144] A status flag is recorded with one byte at the 
44th byte. In bit 0 to bit 7 of this byte, bit 0 is a flag of a 
Karaoke basic information. 

[0145] If bit 0 is [0], no Karaoke basic information ex- 
ists. If bit 0 is [1], it represents that Karaoke basic infor- 
mation is recorded from the sector of the absolute time 
address 00:03:00. 

[0146] The byte size of PSD (play sequence descrip- 
tor) is represented with four bytes of the 45 to 48 bytes. 
As shown in Fig. 1 3, PSD is recorded from the absolute 
time address 00:04:34 to the absolute time address 00: 
07:64 at the maximum, and the byte size is changeable. 
Therefore, the byte size is represented by that bytes. 
[0147] PSD which will be described later is constituted 
as a plurality of lists (a selection list, a play list and an 
end list) used for playback control, and the respective 
lists are recorded as PSD. When no PSD exists, that is, 
in the case of a disc having no playback control function, 
that 4 bytes are [0]. 

[0148] A first segment address is indicated at three 
bytes of the 49th to 51 st bytes. As described above, the 
start point of the segment play item area is recorded in 
the video CD information area as shown in Fig. 6B. That 
three bytes correspond to the video CD information ar- 
ea. 

[0149] The segment play item will be described. The 
segment play item of 1980 at the maximum can be re- 
corded in the segment play item area shown in Fig. 6B. 
Video data or audio data used for playback control or 
the like are recorded as the respective segment play 
items. 

[0150] An offset multiplier is recorded at one byte of 
the 52nd byte. This is a multiplier used for calculating 
the address of the respective lists within PSD. In this 
case, it is fixed to [8]. 

[0151] The number of the list ID is represented at two 
bytes of the 53rd to 54th bytes. This represents the 
number of the effective list ID recorded in the list ID off- 
set table which will be described later. 
[01 52] The number of the segment play item recorded 
in the segment play item area is designated at two bytes 
of the 55th to 56th bytes. 

[0153] A segment play item content table is recorded 
at 1980 bytes of the 57th to 2036th bytes. The repre- 
sents the attribute of the respective segment play items 
recorded in the segment play item area. 
[0154] In other words, the 1980 segment play items 
#1 to #1980 can be recorded at the maximum. In the 
segment play item contents, the respective attribute da- 



ta are recorded in association with the segment play 
items #1 to #1980 byte by byte as shown in Fig. 15. 
[0155] For each bit (bit 0 to bit 7) of one byte, the at- 
tribute data is defined as stated below. The bit 6 and the 
s bit 7 are indefinite. 
[0156] Bit 1 and bit 0 

[00] No MPEG audio data 

[01 ] Monaural audio data 

10 [10] Stereo audio data 

[II] Dual channel audio data 

[0157] Bit 4 to bit 2 

is [000] No MPEG video data 

[001 ] Standard level still picture data of NTSC size 

[010] High-fine level still picture data of NTSC size 

[01 1] Moving picture data of NTSC size 

[100]. Unused 

20 [101] Standard level still picture data of PAL size 

[110] Standard and high-fine level still picture data of 
PAL size 

[III] Moving picture data of PAL size 

25 [0158] Bit5 

[0] Individual item or the head item of the continuous 
items 

[1 ] Second item or subsequent items of the continu- 
30 ous items 

[01 59] The 2037th to 2048th bytes of disc information 
subsequent to such segment play item contents are un- 
defined. 

35 

-b2- Entry Table 

[0160] As shown in Fig. 13, in the video CD informa- 
tion area, the entry table is arranged from the absolute 
40 time address 00:04:01. 

[0161] In this entry table, a predetermined point within 
the audio/video sequence can make an entry as a start 
point. 

[0162] Therefore, an ID representative of an entry file, 
45 a version number, the number of entries and so no are 
recorded in the entry table, and the entries of 500 at the 
maximum can be recorded as actual entry points. In oth- 
er words, entry #0 to entry #499 can be set. 
[0163] One entry is constituted by 4 bytes, one of 
so which represents a track number, and the remaining 
three bytes of which represent sector addresses, that 
is, ASEC, AMIN and AFRAME. 

-b3- List ID Offset Table 

55 

[0164] A list ID offset table is arranged in a sector ex- 
isting between the absolute time addresses 00:04:02 
and 00:04:33 in the video CD information area. 



17 



EP 0 691 651 B1 



18 



[0165] The play list and selection list recorded in PSD 
which will be described inherently have list IDs, respec- 
tively. An offset amount representative of the position of 
each list in PSD is represented in the list ID offset table. 
When the user designates a desired list that the user 
wishes to replay, the apparatus for replaying the video 
CD grasps the position of the designated list within PSD 
and can execute the list contents by referring to the list 
ID offset table. 

[0166] The list ID offset table is constituted by 32 sec- 
tors at the maximum as shown in Fig. 1 6, and each offset 
amount is represented by two bytes so that the offset of 
64K is represented. 

[0167] The area of PSD which will be described later 
is located between the absolute time address 00:04:34 
and the absolute time address 00:07:64 at the maxi- 
mum, that is, it becomes 3 seconds 31 frames. This cor- 
responds to 256 sectors which are of 512 Kbytes. 
[01 68] The number obtaining by multiplying the offset 
of 64K represented in the list ID offset table by 8 is of 
512 Kbytes. [8] is an offset multiplier of the 52nd byte of 
the disc information shown in Fig. 14. 
[0169] In other words, the offset is a numerical value 
which represents a predetermined position in the PSD 
area as a byte position from the head position (the po- 
sition of an offset [0000]) of the PSD by multiplying the 
offset position by the offset multiplier [8] because one 
offset corresponds to 8 bytes. 

[0170] First, the start-up offset is recorded. This is 
fixed to a value of [$0000]. The example shown in Fig. 
16 is a case where the number of the list IDs is 6, and 
the respective lists ID1 to ID6 have offset values. In the 
list ID1 arranged at the head of PSD, the offset value is 
always fixed to a value of [$0000]. Also, in the unused 
list ID, the offset value is set to [$FFFF]. 

-b4- PSD (Play Sequence Descriptor) 

[0171] PSD is provided from the absolute time ad- 
dress 00:04:34. The play list, the selection list and the 
end list are recorded in PSD. Those lists are used for 
playback control which will be described later, in which 
data representative of the replay contents and the hier- 
archy branch is recorded. The play list is of a list which 
includes no data (selection menu) for branching to a low- 
er hierarchy therein, but designates a sequence of con- 
tents to be replayed. The selection list is of a list includ- 
ing data (selection menu) for branching to the lower hi- 
erarchy. A list (play list or selection list) to be first re- 
played is set to the list ID1 and recorded at the head 
position (offset position) of PSD. 

* Play List 

[0172] The play list which designates a sequence of 
contents to be replayed is constituted as shown in Fig. 
17. 

[01 73] A play list header is first provided and indicated 



by the play list header being [10h]. 
[0174] Subsequently, the number of play items re- 
corded in the play list is indicated as the number of 
items. The play item is of data representative of the con- 
5 tents to be replayed, in which data for designating, as 
the play item #1 number to #N number, their play items 
is recorded. 

[0175] Subsequent to the number of items, the list ID 
of 2 bytes which is inherent to each list is recorded. 
10 [0176] Then, the previous list offset, the next list offset 
and the return list offset, each consisting of 2 bytes, are 
recorded. 

[0177] The previous list offset represents the position 
(offset) of a list which is to be advanced when the pre- 
15 vious operation has been conducted. For example, in 
the case where a list is graded, if the position of a list 
having one higher hierarchy is designated by the previ- 
ous list offset, a user can return the position to the op- 
erating state in the previous list by the previous opera- 
te tion. When the previous list offset is [$FFFF], the previ- 
ous operation is prohibited. 

[0178] The next list offset represents the position of a 
list to be sequentially advanced when the replay opera- 
tion designated by the play list is ended or the next op- 
25 eration is conducted. The next list offset is prohibited 
from being set to [$FFFF]. 

[0179] The return list offset represents the position of 
a list to be advanced when the return operation has been 
conducted. For example, in the case where the list is to 

30 be graded, if the position of a list of the highest hierarchy 
is designated by the return list offset, the user can return 
the position to the operating state in the list of the highest 
hierarchy by the return operation. 
[0180] Thereafter, a playing time of 2 bytes, a play 

35 item wait time of 1 byte and an automatic pause wait 
time of 1 byte are recorded. The playing time represents 
the number of sectors in the replay operation based on 
the play list. The play item wait time represents a wait 
time when the replaying of the respective play items is 

40 ended. The wait time 0 to 2000 seconds are indicated 
for [$00] to [$SFE]. In the case of [$FF], it waits the op- 
eration of the user. The automatic pause wait time rep- 
resents a wait time in the automatic pause operation. 
[0181] Finally, Nos. of the play items #1 to #N to be 

45 replayed are represented by 2 bytes, respectively. The 
play item number (PIN) is defined as shown in Fig. 18. 
[0182] When PIN = [0] or [1], no replay is conducted 
in its play item. When PIN = [2] to [99], the PIN repre- 
sents a track No. For example, if PIN = 5, the play item 

so becomes a play item for replaying the track #5. 

[0183] If PIN = [100] to [599], the value of (PIN-100) 
thereof represents an entry in the entry table. As de- 
scribed above, the entry points of 500 at the maximum 
can be represented as entries #0 to #499 in the entry 

55 table, and any entry number of #1 to #500 is designated 
as a value of (PIN-100). 

[01 84] When PIN = [1 000] to [2979], the value of (PI N- 
999) represents No. of the segment play item. In the 



19 



EP 0 691 651 B1 



20 



segment play item area, the segment play items of 1 980 
at the maximum can be recorded as the segment play 
items #1 to #1 980. Any segment play item of #1 to #1 980 
is designated as a value of (PIN-999). 
[0185] PIN = [600] to [999] and PIN = [2980] to 
[$FFFF] are indefinite. 

[0186] For example, it is assumed that 3 play items 
are recorded in the play list, the play item #1 No. is [04], 
the play item #2 No. is [1001] and the play item #3 No. 
is [102]. Then, in the replay operation executed by the 
play list, the track #4 is first replayed, the segment play 
item #2 is subsequently replayed, and the replay from 
the entry point of the entry #3 is finally conducted. 

* Selection List 

[0187] The selection list is of a list which allows the 
user to select the operation to be advanced by replaying 
the selection menu, and structured as shown in Fig. 19. 
[01 88] First, a selection list header of one byte is pro- 
vided, and the selection list is indicated by the selection 
list header being [18h]. 

[0189] Subsequently, the number of selection ele- 
ments in the selection list is recorded in one byte un- 
used. The number of selection elements is 99 at the 
maximum. 

[0190] Then, the first No. of the selection elements is 
indicated. This is usually [1], but in the case where a 
plurality of selection lists are used because No. of se- 
lection elements to be selected is large, in the second 
and following selection lists, the first No. of the selection 
element is the first selection element No. in the lists. 
Thereafter, a list ID inherent to each list is recorded by 
two bytes. 

[0191] Subsequently, as in the play list, a previous list 
offset, a next list offset and a return list offset, each con- 
sisting of 2 bytes are recorded. In other words, the pre- 
vious list offset represents the position (offset) of a list 
to be advanced when the previous operation has been 
conducted. Also, when the previous list offset is 
[SFFFF], the previous operation is prohibited. 
[0192] Also, the next list offset represents the position 
of a selection list to be sequentially advanced when the 
next operation has been conducted. In the case where 
no list to be sequentially advanced exists, the next list 
offset is set to [$FFFF]. 

[0193] Furthermore, the return list offset represents 
the position of a list to be advanced when the return op- 
eration has been conducted. For example, in the case 
where one selection is made in a plurality of selection 
lists, the foregoing offsets are effectively used. For ex- 
ample, if 12 selection elements are set, and 4 selection 
elements are set in each of 3 selection lists, the respec- 
tive selection lists are made continuous in series by the 
previous list offset and the next list offset. As a result, 
the user can retrieve a desired selection element 
through the previous operation/next operation. 
[0194] Further, a default list offset is recorded. This 



represents the position of a list to be advanced when 
the execution operation is conducted without the selec- 
tion made by the user 

[0195] Also, the time-out list offset is recorded. This 
s represents the position of a list to be advanced when a 
predetermined time elapsed without giving an input to 
the replayed selection menu by the user. 
[0196] Subsequently, a wait time until timeout is re- 
corded. After the wait time recorded there elapses with 
10 no input being given by the user, the operation proceeds 
to the foregoing timeout list offset. 
[0197] Thereafter, a loop count and a jump timing are 
indicated. The loop count represents the number of 
times of repeatedly replaying the play item in this list. 
*5 The jump timing represents a timing at which the oper- 
ation proceeds to the next list after the selection opera- 
tion has been made. 

[0198] Subsequently, a play item number (PIN) is rep- 
resented. PIN represents the play item to be replayed 
20 jn the execution state of the selection list by the defini- 
tion as shown in Fig. 18 which was described above. 
What is replayed by the selection list is a normal menu 
screen. For that reason, menu video data is recorded 
as the segment play item, and there are many cases in 
25 which a specified segment play item is designated in the 
respective selection lists. 

[0199] For example, in the case where the menu im- 
age data corresponding to the selection list is recorded 
as the segment play item #4, the play item No. is [0003]. 
30 in this way, the selection list is provided with one PIN. 
[0200] Finally, a selection #BSN offset to a selection 

# (BSN + NOS-1 ) offset are represented by 2 bytes, re- 
spectively, in order to actually represent the operation 
to be executed by the selection within the selection el- 

35 ements. BSN is the first number of the selection element 
to be recorded at the fourth byte of the selection list, and 
NOS is the number of selection elements recorded at 
the third byte of the selection list. Therefore, in the se- 
lection list having the selection elements 1 to 4, the se- 
40 lection #1 offset to the selection #4 offset are recorded. 
[0201] The respective selection offsets represent the 
position of a list (selection list or play list) to be advanced 
in the case where the selection element 2 is selected by 
the user. For example, when the user selected the se- 
45 lection element 2 with respect to the menu display, the 
selection offset of this type designates to proceed to a 
list shown the selection #2 offset. 

* End List 

50 

[0202] An end list represents the end of application. 
The structure of the end list is of 8 bytes where one byte 
is an end list header and 7 bytes are [$00]. 



[0203] The video CD data track shown in Fig. 6B is 
provided with a segment play item area. The start point 
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of the segment play item area is indicated by 3 bytes of 
the 49th to 51st bytes of the disc information shown in 
Fig. 14. 

[0204] The segment play items of 1 980 at the maxi- 
mum can be recorded in the segment play item area. 
The respective segment play items can be freely pro- 
duced by still picture data, moving picture data, audio 
data and so on, respectively. 

[0205] One segment is constituted by 150 sectors. 
The respective segment ptay items may be data to be 
replayed as an independent item, or a plurality of items 
which are sequentially replayed. 
[0206] The respective play items, as was described 
with reference to Fig. 1 5, have data attributes represent- 
ed by the segment play item contents of 57th to 2036th 
bytes in the disc information. The menu screen of the 
selection list and so on can be prepared, as described 
above, by the use of the segment play item. 

II. Playback Control (PBC) 

1 . List Structure 

[0207] As described above, the provision of the play 
list and the selection list can realize a so-called playback 
control (PBC) in the video CD. This is a function of re- 
alizing the video CD as a simple interactive software 
which combines a moving picture, a still picture and au- 
dio together. 

[0208] In other words, still picture data forming sever- 
al menu screens as the segment play items is prepared 
in the segment play item area, and several branch re- 
play is enabled by the selection list. The play item se- 
lected by the branch is replayed in accordance with the 
play list. In other words, a description file which is graded 
in accordance with the selection list and the play list is 
formed, and the operation proceeds to the lower hierar- 
chy in accordance with the selection by the user, thereby 
executing a necessary replay operation. 
[0209] As a basic list structure, a selection list is ar- 
ranged at the highest hierarchy, and several play lists 
are arranged as the selection elements of the selection 
list. For example, as the selection #1 offset to the selec- 
tion #3 offset of the foregoing selection list, specified 
play lists are designated, respectively. Then, the menu 
display is executed in the selection list so that the user 
can select the menu. 

[0210] For example, if the user selects the selection 
#3, the operation proceeds to the play list indicated in 
the selection #3 offset, thereby replaying data indicated 
as the play items #1 No. to #N No. For example, if a 
track #5 is designated as one play item #1 No. in the 
advanced play list, the replay of the track 5 is executed. 

2. Example 

[0211] An example of the operation of the foregoing 
playback control (PBC) will be described with reference 



to Figs. 20 and 21 . For example, this example is a case 
where data of an English conversation lesson is record- 
ed on the video CD. 

[0212] Now, it is assumed that a list shown in Fig. 20 
5 is recorded as PSD from the position of the absolute 
time address 00:04:34 within the video CD information 
area. In other words, it is assumed that selection lists 

51 , S2 and play lists P1 to P5 are recorded. 

[0213] In each of the lists, a list ID is attached thereto 
io as shown in Fig, 21 . In other words, the list ID is set so 
that the selection list S1 is $0001, the selection list S2 
is $0002, the play list P1 is $0005, the play list P2 is 
$0006, the play list P3 is $0007, the play list P4 is $0003 
and the play list P5 is $0004. 
75 [021 4] After the playback control operation is started, 
the selection list S1 where the list ID is $0001 first func- 
tions. As the operation for the selection list S1 , the replay 
for the play item No. (PIN) recorded therein is first con- 
ducted. A value of [1000] is indicated in the PIN, Be- 
20 cause [1000] in the PIN is a numerical value indicating 
a segment play item #1 as be understood from Fig. 18, 
the segment play item #1 recorded in the segment play 
item area is replayed. 

[021 5] The replay output of the segment play item #1 

2S js a still picture menu screen for selecting the course of 
an English lesson as indicated as PB1. A selection #1 
offset to a selection #3 offset which correspond to three 
selection elements are recorded in the selection list S1 . 
Accordingly, three selection elements are displayed due 

30 to the replay output video for the segment play item #1 . 
[Sel#N] in the figure indicates the selection #N offset. 
[0216] The user inputs a desired selection element 
No. to the video PB1. If the selection element No. 1 is 
inputted, the operation proceeds to a list indicated by 

35 the selection #1 offset. The selection #1 offset is 
[$0004], and therefore [$0020] is obtained by multiplying 
that numerical value by an offset multiplier [8]. This is, 
this is an offset byte of the selection list S2 within PSD. 
[0217] A value [1001] is indicated in PIN of the selec- 

40 tion list S2. In other words, this indicates the segment 
play item #2. As a result, the segment play item #2 is 
replayed. The replay output PB6 of the segment play 
item #2 becomes a still picture menu screen for select- 
ing lesson courses 1 to 3 in the superior course of the 

45 English lesson. 

[0218] On the other hand, if the user inputs the selec- 
tion element No. 1 , the operation then proceeds to a list 
indicated by the selection #1 offset in the selection list 

52. The selection #1 offset is [$0008], and therefore 
50 [$0040] is obtained by multiplying that numerical value 

by the offset multiplier [8]. In other words, the operation 
proceeds to a play list P1 . 

[0219] In the play list P1 , the value of PIN#1 is [2] and 
a track #2 is designated. A value of PIN#2 is [3] and a 
55 track #3 is designated. For that reason, when the oper- 
ation proceeds to the play I ist P 1 , the track #2 is replayed 
and a moving picture (and audio) PB7 is outputted. This 
results in the moving picture and audio of the superior 
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course lesson 1 . After the replay of the track #2 has been 
completed, the track #3 is subsequently replayed so that 
a moving picture (and audio) PB8 is outputted. 
[0220] If the user inputs the selection element No. 2 
while a menu video PB6 is outputted through the selec- 
tion list S2, the operation proceeds to a list indicated by 
the selection #2 offset in the selection list S2, that is, the 
play list 92. 

[0221] In the play list P2, the value of PIN#1 is [1002] 
and the segment play item #3 is designated. For that 
reason, when the operation proceeds to the play list P2, 
the segment play item #3 is replayed, for example, a still 
picture (and audio) PB9 is outputted. For example, a su- 
perior course lesson 2 is a case in which a lesson is 
based on a slide show. 

[0222] If the user inputs the selection element No. 3 
while the menu video PB6 is outputted through the se- 
lection list S2, the operation proceeds to a list indicated 
by the selection #3 offset in the selection list S2, that is, 
the play list P3. 

[0223] In the play list P3, a value of PIN#1 is [8] and 
a track #8 is designated. It is assumed that the track #8 
is a track for only digital audio data. Then, the track #8 
is replayed as the superior course lesson 3 so that an 
output PB10 for only audio is conducted. 
[0224] Subsequently, if the user inputs a selection el- 
ement No. 2 which is a medium course while the menu 
video PB1 is outputted through the first selection list S1 , 
the operation then proceeds to a list indicated by the 
selection #2 offset in the selection list S1, that is, the 
play list P4. 

[0225] In the play list P4, PIN#1 = [4] and a track #4 
is designated. Also, PIN#2 = [5] and a track #3 is des- 
ignated. Accordingly, upon proceeding to a play list P4, 
the track #4 is first replayed so that the moving picture 
(and audio) PB2 is outputted. Subsequently, the track 
#5 is replayed so that the moving picture (and audio) 
PB3 is outputted. This results in the moving picture and 
audio of the medium course. 

[0226] Also, if the user inputs a selection element No. 
3 which is a beginner course while the menu video PB1 
is outputted through the first selection list S1 , the oper- 
ation then proceeds to a list indicated by the selection 
#3 offset in the selection list S1 , that is, the play list P5. 
[0227] In the play list P5, a track #6 is designated with 
PIN#1 = [6]. Also, a track #7 is designated with PIN#2 
= [7]. Accordingly, upon proceeding to a play list P5, the 
track #6 is first replayed so that the moving picture (and 
audio) PB4 is outputted. Subsequently, the track #7 is 
replayed so that the moving picture (and audio) PBS is 
outputted. This results in the moving picture and audio 
of the beginner course. 

[0228] As described above, the previous list offset, 
the next list offset and the return list offset can be re- 
corded in the play list and the selection list. Also, the 
default list offset and the timeout list offset can be re- 
corded additionally in the selection list. As a result, the 
progress, the regress and so on of the list can be exe- 



cuted in accordance with an operation, etc. 
[0229] For example, if [$0004] has been recorded as 
the previous list offset of the play list P1, the operation 
returns to the selection list S2 where the offset is 
s [$0004], that is, offset bytes [$0020] by executing the 
previous operation by the user during the action of the 
play list P1. 

[0230] As described in the foregoing example, the vid- 
eo CD can be constituted by a simple interactive soft- 
10 ware through playback control. With such a function, the 
video CD can cope with not only music or movie but also 
a field of a various wide range such as education, game 
or electronic publication. 

is [III. Structure of Replay Apparatus] 

1 . Appearance 

[0231] Subsequently, a description will be given of a 
20 replay apparatus which is capable of replaying the fore- 
going video CD in accordance with an embodiment of 
the present invention. 

[0232] The replay apparatus of this embodiment is of 
a replay apparatus having a disc exchangeable function 
25 which is capable of accommodating 5 video CDs and/ 
or CD-DAs so as to selectively replay them. 
[0233] Fig. 22 shows an appearance of the replay ap- 
paratus. 

[0234] The replay apparatus includes a front panel of 

30 a replay apparatus body 1 , which defines an opening 2 
therein. The opening 2 is shut by the front portion of a 
disc tray 30. A circular rotary table 30a having a plurality 
of receivers for accommodating a plurality of discs 
mounted thereon is rotatably disposed in the disc tray 

55 30. In this embodiment, the plurality of receivers formed 
in the rotary table 30a are arranged on one surface of 
the rotary table 30a radially from the center of the rotary 
table 30a so that 5 discs can be accommodated in and 
mounted on the rotary table 30a. The plurality of receiv- 

^0 ers are formed into circular recesses slightly larger than 
the outer diameter of the disc. The bottom surface of the 
respective receivers has an opening which allows a light 
beam from an optical head, which will be described later, 
to be irradiated on the disc therethrough. The rotary ta- 

45 ble 30a is rotated by a drive mechanism not shown. As 
a result, a disc accommodated in one of the plurality of 
receivers selectively faces the optical head. The disc 
tray 30 is moved between an eject position which 
projects from the opening 2 and a position at which the 

50 opening 2 is shut as shown in Fig. 22. One of the plurality 
of receivers of the rotary table 30a in the disc tray 30 is 
opposite to the optical head in a state shown in Fig. 22 
(as to a mechanism including the structure of the disc 
tray in the replay apparatus, refer to, for example, USP 

55 5,123,005). 

[0235] In Fig. 22, reference numeral 3 denotes a dis- 
play unit constituted by a liquid-crystal panel, on which 
information relating to the operating state of the replay 
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apparatus, modes, No, of a selected disc, a perform- 
ance time and so on is displayed. 
[0236] On the front panel, there are provided a variety 
of keys manipulated by the user. For example, a power 
on/off key 4, a selection key (selection enter key) ma- 
nipulated when conducting the foregoing playback con- 
trol operation, a replay key 5, a temporary stop key 6, a 
stop key 8 and an ejection key 8 used for conducting the 
eject operation of the disc tray 30 are disposed on the 
front panel. 

[0237] The disc selection key 9 includes five keys of 
[D1] to [D5] which correspond to five discs mounted on 
the rotary table 300 of the disc tray 30. For example, the 
key [D1 ] is depressed, the disc accommodated in a first 
receiver on the disc tray is loaded at a position opposite 
to the optical head which will be described later and then 
replayed. 

[0238] A key 10 is a head position key (backward 
head position key) conducting the positioning operation 
toward the direction of a smaller track No., and a key 11 
is a head positioning key (forward head search key) con- 
ducting the positioning operation toward the direction of 
a larger track No. The backward head positioning key 
1 0 also acts as a previous key and used for the previous 
operation when conducting the foregoing playback con- 
trol operation. A return key 12 is used for the return op- 
eration when conducting the playback control operation. 
[0239] A +/- selection key 1 3 is used for the selection 
operation on the menu screen when conducting the 
playback control operation. In other words, the selection 
element No. is selected through the +/- selection key 1 3 
with respect to the menu screen, and when a certain 
selection element No. is designated, the selection oper- 
ation is conducted through the replay key 5, whereby 
the selection for the menu is completed. 
[0240] Reference numeral 1 4 denotes a disc skip key 
and reference numeral 15 denotes a disc change key. 
Reference numerals 16 to 19 denote play mode selec- 
tion keys. When a disc to which a playback control func- 
tion is added is to be replayed, the operation is automat- 
ically changed over to the playback control operation by 
depressing the normal replay mode key 16. Reference 
numeral 17 denotes a random replay mode key, and ref- 
erence numeral 18 denotes a program replay mode key. 
A PBC off key 19 allows a PBC mode to be turned off. 
In other words, in the case where a disc having the play- 
back control function is loaded in the apparatus, when 
the PBC off key 19 is depressed, the menu replay op- 
eration in the PBC mode is changed to the normal se- 
quential replay operation. 

[0241] A digest key 20 is manipulated so as to allow 
the digest video for the respective accommodated discs 
to be displayed. A digest mode key 21 is manipulated 
so as to selectively change the digest video for the disc 
having the playback control function to a menu image 
or a video within a track. 

[0242] If the user depresses a book mark register key 
22 during the replay operation, data relating to an ad- 



dress of the replay point, etc. is registered in a memory 
which will be described later by depressing a book mark 
register key 22 during the replay operation by the user. 
Thereafter, with the depression of the book mark replay 

s key 23, data is read out from the memory and can be 
replayed from the registered point. For example, five re- 
play points for one disc are designated and registered 
through the book mark register key 22. 
[0243] When one of the registered book mark points 

w js selected after the depression of the book mark replay 
key 23, replay is started from its replay point. For exam- 
ple, the +/- selection key 1 3 and the replay key 5 func- 
tioning as the selection key are used for the selection of 
the registered book mark points. 

is [0244] Reference numeral 24 denotes an infrared ray 
receiving unit. When a command signal is transmitted 
in the form of infrared rays from a remote commander 
(not shown), it is received by the infrared ray receiving 
unit 24 and converted into an electric signal. Then, the 

20 electric signal is supplied to a system controller which 
will be described later as operation information, thereby 
performing the change-over control for the operating 
state of the apparatus. 

25 2. Circuit Block 

[0245] Fig. 23 shows a block diagram of a replay ap- 
paratus. 

[0246] In Fig. 23, as described above, the rotary table 
30 30a of the disc tray 30 is provided with receivers 30 1f 
30 2 , 30 3 , 30 4 and 30 5 on which five discs are mounted. 
The rotary table 30a of the disc tray 30 is so arranged 
as to be rotated by a motor 31 . With the rotating opera- 
tion of the rotary table 30a, a certain single receiver 30 x 
35 (x = 1 , 2, 3, 4, 5) is conveyed to a position opposite to 
the optical head 34. In other words, a disc mounted on 
that receiver 30x is loaded at a position opposite to the 
optical head 34. Reference numeral 32 denotes a disc 
position sensor. With an output of the disc position sen- 
40 sor 32, a system controller 53 consisting of a microcom- 
puter can grasp the present loading state, that is, which 
receiver 30 x is located at the position of the optical head 
34. 

[0247] The disc moved to the position opposite to the 
45 optical head 34 is rotated by a spindle motor 33 and then 
chucked by a disc table fixed to a tip of the rotary shaft 
of the spindle motor 33 and a chucking plate not shown. 
Then, while the disc is being rotated by the spindle motor 
33 keeping its linear velocity constant, a light beam is 
so irradiated onto the disc by the optical head 34, and in- 
formation is read from its reflected light. 
[0248] The optical head 34 includes a laser diode as 
a light source, an optical system consisting of a polari- 
zation beam splitter, an objective lens and so on, and a 
55 photodetector for detecting a reflected light. The objec- 
tive lens 34a is displaceably held by the actuator 34b in 
a radial direction of the disc, that is, a tracking direction 
and in a direction along which the objective lens 34a is 
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in or out of contact with the disc, that is, in a focussing 
direction. Reference numeral 35 denotes a feed mech- 
anism for moving the optical head 34 in the radial direc- 
tion of the disc. 

[0249] With the replay operation, an output signal 5 
from the photodetector of the optical head 34 is supplied 
to an RF amplifier 36. The RF amplifier 36 subjects the 
supplied output signal to an arithmetic processing to 
produce an RF signal, a tracking error signal, a focuss- 
ing error signal and so on. Then, the produced RF signal 10 
is supplied to a decoder 38 so as to be subjected to EFM 
demodulation as well as error correction. Also, p- and 
q- channel sub-code data is extracted from the decoder 
38 and supplied to the system controller 53. 
[0250] The tracking error signal and the focussing er- is 
ror signal are supplied to a servo circuit 37. The servo 
circuit 37 generates a variety of servo drive signals in 
accordance with the supplied tracking error signal and 
focussing error signal as well as a track jump command 
and seeking command from the system controller 53, 20 
the rotational speed detection information of the spindle 
motor 33, and so on. The various servo drive signals 
thus generated are supplied to the actuator 34b and the 
feed mechanism 35 to execute the focussing and track- 
ing control. Also, the servo drive signals allow the spin- 25 
die motor 33 to be controlled to be of a constant linear 
velocity (CLV). 

[0251] Reference numeral 39 denotes a CD-ROM de- 
coder. The CD-ROM decoder 39, in the case where a 
disc which is being replayed falls under the category of 30 
a so-called CD-ROM such as a video CD, executes a 
decoding processing in accordance with a CD-ROM for- 
mat. The various disc information such as information 
for the foregoing playback control, of the signals decod- 
ed by the CD-ROM decoder 39, is taken in the RAM 53a 35 
of the system controller 53. 

[0252] The audio data decoded by the CD-ROM de- 
coder 39 is supplied to an MPEG audio decoder 40. The 
MPEG audio decoder 40 decodes the audio data thus 
supplied and outputs a decoded audio signal at a pre- 40 
determined timing, using an audio RAM 41 . 
[0253] Furthermore, the video data decoded by the 
CD-ROM decoder 39 is supplied to an MPEG video de- 
coder 42. The MPEG video decoder 42 decodes the vid- 
eo data thus supplied and outputs a decoded video sig- 45 
nal (RGB output) at a predetermined timing, using a vid- 
eo RAM 43. 

[0254] A switch 44 is changed over in accordance with 
the kind of a disc to be replayed. In the case where a 
disc which is being replayed is of CD-DA, a replay signal so 
is subjected to a decoding processing such as an EFM 
modulation and CIRC by the decoder 38, thereby ob- 
taining a digital audio signal. 

[0255] During the replay operation of CD-DA, the 
switch 44 is connected to a terminal ^ in accordance ss 
with a control signal from the system controller 53. 
Therefore, the digital audio signal from the decoder 38 
is converted into an analog audio signal through a D/A 
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converter 45 and then outputted from an audio output 
terminal 46 to an external equipment such as an ampli- 
fier circuit or amplifier disposed at a post-stage. 
[0256] In the case where a disc which is being re- 
played is of a video CD, the audio data is obtained from 
the MPEG audio decoder 40. During the replay opera- 
tion of the video CD, the switch 44 is connected to a 
terminal t 2 in accordance with the control signal from the 
system controller 53. Therefore, the digital audio signal 
from the MPEG audio decoder 40 is converted into an 
analog audio signal through a D/A converter45 and then 
outputted from an audio output terminal 46 to an exter- 
nal equipment such as an amplifier circuit or amplifier 
disposed at a post-stage. 

[0257] In replaying the video CD, an RGB video data 
is obtained as an output signal of the MPEG video de- 
coder 42. The RGB video data is converted into an RGB 
analog signal through a D/A converter 47. The RGB an- 
alog signal from the D/A converter 47 is supplied to an 
RGB/NTSC encoder 48, whereby the RGB signal is con- 
verted into a composite video signal of the NTSC sys- 
tem. The composite video signal is supplied to the ter- 
minal t 2 of the switch 49. 

[0258] During the replay operation of the video CD, 
the system controller 53 makes the switch 49 connected 
to the terminal t 2 , and therefore the composite video sig- 
nal of the NTSC system is supplied from the video output 
terminal 51 to a monitor device or the like through the 
OSD processor 50. A predetermined display can be su- 
perimposed on the output video in accordance with the 
operation of the OSD processor 50 which is based on 
an instruction from the system controller 53. 
[0259] In the meantime, in the case where a disc to 
be replayed is of CD-DA and also of CD-G, still image 
data is read out from R to W channels of the sub-code. 
The still image data is supplied to a CD-G decoder 52 
so as to be decoded, and outputted as a composite vid- 
eo signal (still picture) of the NTSC system. During the 
replay operation of CD-DA, the switch 49 is connected 
to the terminal t-,, and therefore the video signal re- 
played from CD-G is supplied from the video output ter- 
minal 51 to the monitor device or the like through the 
OSD processor 50, thereby executing a video output. 
Similarly, in this case, a predetermined display can be 
superimposed on the output video. 
[0260] A memory 54 is constituted by a RAM, and the 
backup of memory data is taken by a backup power sup- 
ply 55. Stored in the memory 54 is data which must not 
va nish when power is off, such as the register data of 
the foregoing book mark point. An EEP-ROM or the like 
may be used for the memory 54. 
[0261] Reference numeral 56 denotes an operation 
input section which is manipulated by the user. A variety 
of operation keys 5 to 23 shown in Fig. 22, an infrared 
ray receiving unit 24 and a mode commander not shown 
correspond to that operation input section 56. 
[0262] When the replay operation of the disc is con- 
ducted, management information recorded on the disc, 
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that is, TOC data and sub-code data are read out and 
then supplied to the system controller 53. The system 
controller 53 makes the display unit 3 display a replay 
time and so on in accordance with those management 
information. 

[IV. Book Mark Operation] 

1 . Summary of Book Mark Operation 

[0263] As described above, in the replay apparatus 1 
of the present invention which is capable of replaying 
the video CD, with the registration of the book mark, the 
user can directly execute a replay from a point at which 
the book mark has been registered without pursuing the 
hierarchies of the selection list and the play list. 
[0264] Now, it is assumed that, for example, a hierar- 
chy structure shown in Fig. 24 is set by the selection lists 
S1 to S5 and the play lists P1 to 08. 
[0265] In other words, first in the selection list S1 , a 
menu video (menu scene MS1) due to a certain seg- 
ment play item which has been designated in the selec- 
tion list S1 is replayed. The user is required to select 
three selection elements. One of three selection ele- 
ments proceeds to the play list Pl.and a certain track 
(scene 1 ) designated by the play list P1 is replayed. Two 
other selection elements further proceeds to the selec- 
tion lists S2 and S3, that is, further proceeds to a lower 
hierarchy. 

[0266] It is assumed that the user selects the selection 
elements so that the operation proceeds to the selection 
list S1, the selection list S3, the selection list S4, the 
selection list S5 and the selection list S7 in the stated 
order, and a track #3, track #6 and track #7 represented 
as play item Nos. are replayed in the play list P7. 
[0267] It is also assumed that the user conducts the 
operation of the book mark register during the replay op- 
eration of the track #6 subsequent to the track #3 in ac- 
cordance with the play list P7. Then, the point during the 
operation is registered in the memory 54 as a book mark 
BM1 together with the disc discrimination information. 
[0268] Keeping such a situation, even after the disc 
has been taken out from the replay apparatus once, if 
the book mark replay operation for designating the book 
mark BM1 is conducted when the same disc is to be 
replayed again, the replay apparatus of the present in- 
vention reads out the point registered as the book mark 
BM1 for that disc from the memory 54 so as to enable 
the disc to be replayed directly from the middle portion 
of the track #6. In other words, the user can replay the 
disc by advancing the book mark BM1 to the registered 
point at one step without conducting the operation of 
proceeding to the selection list S1 , the selection list S3, 
the selection list S4, the selection list S5 and the play 
list S7 in the stated order. 

[0269] Also, it is assumed that the user makes a se- 
lection so as to proceed to the selection list S1 , the se- 
lection list S3, the selection list S4 and the play list P6 



in the stated order, whereby the segment play item #3 
of the track #10 indicated as play item No. is replayed 
at the play list 6. It is also assumed that the user con- 
ducts the operation of the book mark registration during 
5 the replay operation of the segment play item #3, Then, 
the point during that operation is registered in the mem- 
ory 54 as a book mark BM2 together with disc discrim- 
ination information. 

[0270] It is assumed that the book mark registration 
10 operation is conducted while the menu display (menu 
scene MS4) is being executed by the selection list S4. 
The point during that operation is registered in the mem- 
ory 54 as a book mark BM3 together with disc discrim- 
ination information. 
is [0271] Similarly, in the book marks BM2 and BM3, if 
the book mark replay operation for designating the book 
mark BM2 or BM3 is conducted when the disc is to be 
replayed, the replay operation is started from the point 
registered in the memory 54 as the book mark BM2 or 
BM3. 

2. Book Mark Registration Operation 

[0272] The operation of registering a book mark will 
be first described as the function of the foregoing book 
mark. 

[0273] It should be noted that the book mark function 
is applicable to not only the video CD on which the play 
list and the selection list having the playback control 
function have been recorded, but also the CD-DA and 
the video CD providing no playback control function. 
The processing during the operation of registering the 
book mark is different depending on the type of the disc 
as used. Also, the replay apparatus 1 of this embodi- 
ment first conducts the processing of discriminating the 
type of the disc to be replayed because such a process- 
ing is necessary for discriminating the execution of the 
playback control function as well as the switching oper- 
ation of the switches 44 and 49 in the case of CD-DA. 
[0274] After a certain disc on the rotary table 30a of 
the disc tray 30 is selected, conveyed to a position op- 
posite to the optical head 34 and then chucked, the op- 
eration of replaying the disc is started. In other words, 
while the spindle motor 33 is started to allow the disc to 
be rotated, a light beam from the optical head 34 is irra- 
diated on the disc. On the basis of information read out 
from the disc during this operation, the type of the disc 
is first discriminated. 

[0275] The discrimination of the disc is conducted with 
the processing shown in Fig. 27. 
[0276] First, the lead-in area of the disc is replayed, 
and TOC data is read in (F301 , F302). In this situation, 
as described in Fig. 11, if PSEC = [20] in a block where 
POINT is [AO], the disc is of CD-ROM of the XA type. 
On the other hand, if PSEC = [00], the disc is of CD-DA 
whereas if PSEC = [10], it is of CD-I. 
[0277] Then, PSEC in the block where POINT is [AO] 
is confirmed (F303), and if it is discriminated that PSEC 
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is [20] and the disc is of CD-ROM of the XA type, the 
operation proceeds to Step F304. Then, data of disc in- 
formation from the absolute time address 00:04:00 is 
read in. In the disc information shown in Fig. 1 4, if [VI D- 
EO CD] is recorded in a system recognitor which is a 
head of the information area, it is recognized that the 
disc is of the video CD. In this case, the operation is 
advanced from Step F305 to Step F306. Then, a version 
No. subsequent to the system recognitor is confirmed. 
[0278] If the version No. is [$0200], the disc as used 
is of the version 2.00. In this case, there is a possibility 
that the playback control function is added to the disc. 
For that reason, data of the PSD size at the 45th to 48th 
bytes of the disc information is confirmed in Step F307. 
As described above, in the case of a disc providing the 
playback control function, the size of an PSD area is in- 
dicated, and if no playback control function is added to 
the disc, the size of the PSD area is indicated as [0]. 
[0279] Therefore, if the size of PSD is not [0], it is dis- 
criminated that the disc is of the video CD with a menu 
to which the playback control function is added (F308). 
[0280] On the other hand, if the size of PSD is [0], no 
playback control function is added to the disc. In other 
words, it is discriminated that the disc is of the video CD 
without a menu (F310). 

[0281] Also, if version No. is [$0101] in Step F306, the 
disc is of the version 1.01. In this case, since no play- 
back control function can be added to the disc, it is dis- 
criminated that the disc is of the video CD without a 
menu (F310). 

[0282] If it is judged that PSEC is not [20] in Step 
F303, it is recognized that PSEC is [00] or not in Step 
F311. Further, it is confirmed whether control data (Q-, 
to Q 4 ) within sub Q-data is [xOxx] or not in Step F31 2. If 
the affirmative results are obtained in Steps F311 and 
F31 2, it is discriminated that the disc is of CD-DA (F31 3). 
[0283] If a negative result is obtained in any one of 
Steps F311, F312, F305 and F309, because the disc is 
of a disc of another type which is not applicable to the 
replay apparatus of this embodiment, it is judged that 
the disc is invalid (F314). 

[0284] After the disc has been discriminated with the 
processing shown in Fig. 27, a required operation is ex- 
ecuted in accordance with the operation of the user such 
as the replay operation. 

[0285] Although being not shown in the flowchart of 
Fig. 27, in the case of the video CD and the CD-DA, disc 
discrimination data is produced from read TOC data. 
The disc discrimination data is produced from, for ex- 
ample, a value combining track No. of the final track in 
the disc with a total performance time. Because that val- 
ue is hardly identical to each other in different software, 
it becomes discrimination data inherent to the respec- 
tive disc software. As a result, it can be discriminated 
and checked whether the disc which is now being re- 
played is of a disc in which a book mark has already 
been registered, or not. 

[0286] The operation of registering the book mark in 



accordance with this embodiment is shown in Fig. 28. 
[0287] Upon the depression of a book mark registra- 
tion key 22 (F101), it is first judged whether the disc is 
being replayed or not (F102). If the disc is not being re- 
s played, the operation of the book mark registration key 
22 becomes invalid. A method of discriminating whether 
the disc is being replayed or not is of a method of exe- 
cuting the discrimination on the basis of the output level 
of the RF signal being of 0 level or rot, using the output 
10 level of an RF signal outputted from the RF amplifier 36, 
a method of monitoring whether the replay key 5 of the 
operating unit 56 has been operated or not through the 
controller 53, and so on. It goes without saying that an- 
other method may be applied by which it is discriminated 
is whether the disc is being replayed or not. 

[0288] If the book mark registration key 22 is de- 
pressed during the replay operation, it is discriminated 
whether the memory 54 has a sufficient memory capac- 
ity for registration, or not (F103). In this embodiment, 
20 five book marks of book marks BM1 to BM5 can be reg- 
istered per one disc. For that reason, the controller 53 
judges that the operation of the book mark registration 
key 22 is invalid because of no sufficient registration ca- 
pacity if 5 book marks BM1 to BM5 have already been 
25 registered in the memory 54 in correspondence with the 
disc discrimination data of a disc which is being re- 
played. Also, even though 5 book marks have not been 
registered, if the book marks have been registered in a 
plurality of discs and the entire memory capacity has 
30 been used for data which has already been registered 
new registration cannot be made. For this reason, sim- 
ilarly, the controller 53 judges that the operation of the 
book mark register key 22 is invalid because of no suf- 
ficient registration capacity. 
35 [0289] If there is a sufficient registration capacity, it is 
first confirmed whether the disc is judged as a PBC disc 
having a playback control function, that is, a disc with a 
menu, or not (F104). If the disc is of the PBC disc, it is 
further discriminated whether the present replay opera- 
te? tion is of a replay operation due to the playback control 
function, or not. The replay operation due to the play- 
back control function is 

a replay operation using the foregoing selection 
list and play list. Even if the disc is of the PBC disc, the 
45 replay is executed in order from the track #2 without us- 
ing the playback control function, or the random replay 
or program replay can be performed. However, in this 
case, the negative result is obtained in Step F105. 
[0290] When the affirmative result is obtained in Step 
50 F105, that is, in the case of the replay operation using 
the playback control function, it is discriminated whether 
the present replay operation is of a menu video replay 
or not (F1 06). In other words, it is discriminated whether 
the present replay operation is instructed by the selec- 
ts tion list or the play list. 

[0291] If the present replay operation is instructed by 
the selection list and of a menu video replay, the oper- 
ation proceeds to Step F107. 
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[0292] The list ID of the selection list is stored as book 
mark registration data in the memory 54. 
[0293] If it is discriminated that it is not in a menu re- 
play state in Step F106, that is, a certain replay item is 
replayed in accordance with the present play item, the 
operation proceeds to Step F108. Then, the list ID of the 
play list, a PIN of the play item Nos. (PIN) designated in 
that play list, which is now being replayed, and the ab- 
solute time addresses of the present replay point, AMIN, 
ASEC and AFRAME are stored as book mark registra- 
tion data in the memory 54. 

[0294] Furthermore, in the case where the disc is of 
the CD-DA or video CD with no menu and it is judged 
that the disc is not of a PBC disc in Step F104, and in 
the case where the disc is of the PBC disc, but it is dis- 
criminated that the replay operation is not due to the 
playback control function in Step F105, the operation 
proceeds to Step F109. 

[0295] In those cases, the disc is of a disc on which 
the selection list and play list have not been recorded, 
or of a disc on which the selection list and play list have 
been recorded, but such lists are not operative. 
[0296] For that reason, the absolute time addresses 
AMIN, ASEC and AFRAME of the present replay point 
are stored as book mark registration data in the memory 
54. 

[0297] Therefore, in the case where the book mark 
registration has been made on the disc once or more, 
the disc discrimination data of this disc has also been 
registered. In such a case, the storage of the book mark 
registration data in any one of Steps F107, F108 and 
F109 corresponds to the disc discrimination data. 
[0298] However, in the case where a book mark is reg- 
istered in that disc for the first time, to which disc the 
book mark registration data executed in any one of 
Steps F107, F108 and F109 corresponds must be 
stored. In this situation, the operation proceeds from 
Step F110 to F110 where the disc discrimination data is 
registered in the memory 54. In other words, the disc 
discrimination data is stored in the memory 54 in asso- 
ciation with the book mark registration data executed in 
any one of Steps F107, F108 and F109. 
[0299] With the foregoing processing, the registration 
of the book mark is executed in the memory 54. 

3. Book Mark Replay Operation 

[0300] Subsequently, the operation of replaying the 
book mark using the book mark registration data regis- 
tered in the above-mentioned manner will be described. 
[0301] Fig. 29 is a flowchart showing the processing 
of the system controller 53 for the book mark replay op- 
eration. 

[0302] After a certain disc on the rotary table 30a of 
the disc tray 30 is loaded, that is, is disposed opposite 
to the optical head 34 and the chucking operation is 
completed (F201 ), the TOC data is read in as described 
above (F202). The disc discrimination operation shown 



in Fig. 27 and the operation of producing the disc dis- 
crimination data are also executed at this time. 
[0303] The data stored in the memory 54 is retrieved 
through the produced disc discrimination data, and it is 

5 discriminated whether the book mark registration has 
been conducted in the loaded disc, or not (F203). If the 
book mark registration has not been conducted in the 
loaded disc, because the replay of the book mark is not 
executed, the processing of the book mark replay is 

to completed from Step F204. In the case where the book 
mark of the loaded disc has been registered, the oper- 
ation proceeds to Step F205, resulting in a standby state 
of the book mark replay operation. 
[0304] If the standby period of the book mark replay 

*5 operation is not on replay, the system controller 53 
makes a video output shown in Fig. 25 generated, for 
example, from an internal ROM, and taken in the video 
RAM 43 so that the video output is displayed on the 
monitor unit. Alternatively, the OSD processor 50 is so 

20 controlled that the contents shown in Fig. 25 are dis- 
played on the display unit through the superimposing 
operation. 

[0305] In this example, [SCENE NO SELECT] is di- 
rected to a book mark point, and when the user selects 

25 the selection element from the screen shown in Fig. 25, 
this results in a book mark replay operation. 
[0306] Also, even in the case where the disc is being 
replayed or stopped, it is changed over to the book mark 
replay state by depressing the book mark replay key 23. 

30 [0307] After the book mark replay operation has been 
conducted, which book mark point of the book marks 
BM1 to BM5 is designated is discriminated (F206). In 
this situation, a display for calling an attention to the des- 
ignation of a book mark point as shown in Fig. 26 is con- 

35 ducted on the monitor unit. If the book mark registration 
is at only one place of the book mark BM1 , the process- 
ing may be omitted. 

[0308] It is assumed that the user designates, for ex- 
ample, the book mark BM3. Then, the system controller 

40 53 reads out from the memory 54 the book mark regis- 
tration data corresponding to the book mark BM3 which 
has been stored in association with the disc discrimina- 
tion data of the disc (F207). Then, it is discriminated 
whether the list ID data is contained in the book mark 

45 registration data or not (F208). 

[0309] If the list ID data is contained therein, data of 
PSD (play sequence descriptor) is read in from the list 
ID data, and it is judged whether the PSD corresponding 
to the registered list ID data is of a play list or a selection 

50 list, in accordance with a value of its list header (F209, 
F210, F213). 

[0310] If PSD list header = [10h], the book mark reg- 
istration is a registration which has been conducted dur- 
ing the replay operation where a certain play list func- 
55 tions in the playback control function. Then, the opera- 
tion is shifted to the playback control operation from the 
registered PIN play item in that play list (F211). 
[0311] For that reason, the optical head 34 accesses 
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to the sectors of the absolute time addresses AMIN, 
ASEC and AFRAME indicated in the book mark regis- 
tration data, thereby starting the replay (F212). 
[0312] As a result, the replay operation is executed 
from the point at which the book mark has been regis- s 
tered before by the user. Because it is a replay operation 
based on the registered play list, the replay operation is 
the same as that in the case in which the lists are nor- 
mally pursued in accordance with the playback control 
operation. In other words, the play list at that point can 10 
be shifted to a predetermined list by the previous oper- 
ation, the next operation and the return operation. 
[0313] On the other hand, if it is judged that PSD list 
header = [18h] in Step F213, the book mark registration 
is a registration which has been conducted during the is 
replay operation where a certain selection list functions 
in the playback control function. Therefore, it is shifted 
to the replay operation using the selection list (F214). In 
other words, a predetermined segment play item is re- 
played as the play item of the PIN recorded in the se- 20 
lection item, thereby executing the menu display. 
[0314] As a result, the replay operation is executed 
from the menu point at which the book mark has been 
registered before by the user. Because it is a replay op- 
eration based on the registered play list, the replay op- 25 
eration is the same as that at the point of normally re- 
playing a certain menu in the playback control operation. 
In other words, the operation proceeds to a list desig- 
nated by the selection list in accordance with the selec- 
tion operation for the menu video, thereby executing the 30 
replay operation. The selection list at that point can be 
shifted to a predetermined list by the previous operation, 
the next operation and the return operation. 
[0315] In the case where no list ID exists in the book 
mark registration data in Step F208, the registration has 35 
been conducted during the replay operation where the 
playback control function has not been executed, or a 
disc which is now being loaded is of a CD-DA or a video 
CD having no playback control function. 
[0316] In this case, the optical head 34 accesses to 40 
the sectors of the absolute time addresses AM I N , ASEC 
and AFRAME indicated in the book mark registration da- 
ta, thereby starting the replay (F215). 
[031 7] With the foregoing processing, if the user con- 
ducts the book mark replay operation, the replay can be 45 
executed from a desired point at which the book mark 
registration has been conducted as was described with 
reference to Fig. 24. For that reason, in the case where 
the user wants to repeatedly watch the replay from a 
certain replay point through the playback control func- so 
tion, with the registration of that point as a book mark, 
the replay can be thereafter conducted immediately 
without pursuing the list structure, resulting in a very 
convenience. 

[0318] Further, in the case where another business ss 
occurs before a sequence of replay operation due to the 
playback control function is all completed, if that point 
is registered as a book mark, the replay can be executed 



instantly from that point in the next time. Thus, because 
the menu selection until this point becomes unneces- 
sary, the present invention is suitable also to such a 
case. 

[031 9] Because an embodiment of the present inven- 
tion can cope with a disc having no playback control 
function as described above, the user can conduct the 
registration of the book mark in accordance with the re- 
spective circumstances without considering the type of 
the various discs. With this function, the operability is 
remarkably improved. 

[0320] The above-mentioned embodiment is so de- 
signed that a custom file is used for the disc discrimina- 
tion data in the book mark registration. However, in the 
case of a video CD, a disc ID has been recorded within 
disc information as shown in Fig. 14, and this may be 
used as disc discrimination data. 
[0321] in the case where some points of book marks 
can be attached to a single disc, the i-picture and the 
still picture at the replay point of the respective marks 
are reduced, respectively, so that they are displayed on 
one screen together during the replay operation of the 
book mark, thereby being capable of more facilitating 
the operability of the selection. 
[0322] Further, in the foregoing description, the replay 
apparatus of the embodiment has a changer function. 
However, the present invention can be applied even to 
a replay apparatus capable of accommodating a single 
disc. 

[0323] Still further, the recording medium is not limited 
to a disc-shaped recording medium as in the foregoing 
embodiment, but may be of a tape-shaped recording 
medium. 



Claims 

1 . Apparatus for reproducing information recorded on 
a recording medium, the information having asso- 
ciated therewith control data also recorded on the 
medium and identifying pieces of the information, 
the apparatus including means (30-38), for repro- 
ducing the information and data, and 

memory means (53a, 54), characterised by 
input means (56, 22, 23) for selecting a piece 
of information during reproduction thereof, the 
selection determining a start position for replay 
of the information, and for selecting a replay 
mode in which replay occurs from the selected 
start position, and 

control means (53, 37) responsive to the selec- 
tion by the input means of the said piece of in- 
formation to store in the memory means (53a, 
54) at least the said control data identifying the 
selected piece of information, 
the control means (53, 37) being responsive to 
selection of the replay mode (F205) to replay 
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the recorded information with a start position 
defined by the control data stored in the mem- 
ory means (F206-F215). 

2. Apparatus according to Claim 1 1 wherein the said 
control data comprises addresses (AMIN, ASEC, 
AFRAME) of the pieces of information (F109). 

3. Apparatus according to Claim 2 wherein the said 
control data includes play-back control data (list ID, 
PIN) for use in controlling the manner in which the 
pieces of information are reproduced and the con- 
trol means (53) is responsive (F108) to the selection 
of a piece of information to store in the memory 
means play-back control data (list ID, PIN) identify- 
ing with the selected piece of information. 

4. Apparatus according to Claim 1, wherein the re- 
corded information includes control information 
(menu) for use with the control data, and the control 
means is responsive (F107) to selection of a piece 
of control information (menu) to store in the memory 
means (54) control data (list ID) identifying the se- 
lected piece of control information (menu). 

5. Apparatus according to Claim 1 , for use with a re- 
cording medium on which the said recorded infor- 
mation includes at least one menu for use in con- 
trolling play-back of the information, and the control 
data includes piay-back control data for controlling 
the manner of play-back of the recorded informa- 
tion, the play-back control data including data iden- 
tifying the or each menu, wherein the reproducing 
means (30-38) reproduces the menu(s) and play- 
back control data and the control means (53) is re- 
sponsive (F107) to selection of a menu, to store in 
the memory means (54) the play-back control data 
(list ID) identifying the selected menu. 

6. Apparatus according to claim 3 or 5 for use with a 
recording medium on which the recorded control 
data includes data indicative of whether or not the 
control data includes play-back control data, the 
control means being responsive (F104, F105, 
F106) to the said indicative data to cause the play- 
back control data to be stored in the memory 
means. 

7. Apparatus according to any preceding Claim, 
wherein in response to selection of the replay mode 
(F205), the control means (53) determines (F204) 
whether the memory means (54) contains control 
data defining a start position, and, if so, replays the 
recorded information from the said start position 
(F206-F215). 

8. Apparatus according to any preceding Claim 
wherein the recorded control data includes discrim- 



ination data of the recording medium, and the con- 
trol means (53) is responsive to selection of a start 
position by the input means to store in the memory 
means the discrimination data together with the 
5 control data defining the start position. 

9. Apparatus according to any preceding Claim, 
wherein the control means (53) is responsive to se- 
lection of a piece of recordal information during re- 
10 production thereof to determine whether the mem- 
ory means (54) has sufficient storage space for stor- 
ing control data, control data being stored if there is 
sufficient space. 

is 1 0. Apparatus according to any preceding claim for use 
with a recording medium on which the said informa- 
tion, includes video information, the reproducing 
means comprising means (42, 47, 48) for reproduc- 
ing the video information. 

20 

11. Apparatus according to claim 10 wherein the video 
information is compressed and the reproducing 
means includes a decompressor (42). 

25 1 2. Apparatus according to any preceding Claim for use 
with a recording medium on which the said recorded 
information includes audio information, the repro- 
ducing means comprising means (40, 41 , 45) for re- 
producing the audio information. 

30 

1 3. Apparatus according to claim 1 2, wherein the audio 
information is encoded and the reproducing means 
includes a decoder (40). 

3S 1 4. Apparatus according to any preceding claim for use 
with a recording medium on which the said recorded 
information including image information, the repro- 
ducing means comprising means (52, 49, 50) for re- 
producing the image information, 

40 

15. Apparatus according to any preceding claim capa- 
ble of reproducing different types of information re- 
corded on a plurality of media of the same physical 
form and including discrimination data for discrimi- 

4 $ nating the type of information recorded thereon, the 
apparatus including: 

means (30) for receiving a plurality of such me- 
dia and for reproducing (31-38) the information 

50 recorded thereon, and 

the control means (53), in response to selection 
of a start position by the input means (56, 22, 
23), produces data specifying the medium from 
which information is currently being repro- 

55 duced, for storage in the memory means (54) 

with the control data defining the start position. 

16. Apparatus according to any preceding claim for re- 
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producing information recorded on discs. 

1 7. Apparatus according to Claim 1 6 for reproducing in- 
formation from compact discs. 

5 
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die Wahl eines Stucks der Steuerinformation (Me- 
nu) mit der Speicherung von Steuerdaten (Listen- 
ID) in der Speichereinrichtung (54) antwortet 
(F107), die das gewahlte Steuerinformationsstuck 
identifizieren (Menu). 



Patentanspruche 

1. Vorrichtung zur Wiedergabe von Information, die 
auf einem Aufzeichnungstrager aufgezeichnet ist, 
wobei der Information Steuerdaten zugeordnet 
sind, die ebenfalls auf dem Aufzeichnungstrager 
aufgezeichnet sind und Informationsstucke identifi- 
zieren, wobei die Vorrichtung Mittel (30-38) zur Wie- 
dergabe der Information und der Daten und 

eine Speichereinrichtung (53a, 54) aufweist, ge- 
kennzeichnet durch 

eine Eingabeeinrichtung (56, 22, 23) zur Wahl 
eines Informationsstucks wahrend dessen 
Wiedergabe, wobei die Wahl eine Startposition 
zur Wiedergabe der Information festlegt, und 
zur Wahl eines Wiedergabemodus, in dem die 
Wiedergabe von der gewahlten Startposition 
aus erfolgt, und 

eine Steuereinrichtung (53, 37), die auf die 
Wahl des Informationsstucks durch die Einga- 
beeinrichtung mit der Speicherung wenigstens 
der Steuerdaten in der Speichereinrichtung 
(53a, 54) antwortet, die das gewahlte Informa- 
tionsstuck identifizieren, 
wobei die Steuereinrichtung (53, 37) auf die 
Wahl des Wiedergabemodus (F205) mit der 
Wiedergabe der aufgezeichneten Information 
mit einer Startposition antwortet, die durch die 
Steuerdaten definiert ist, die in der Speicher- 
einrichtung gespeichert sind (F206-F215). 

2. Vorrichtung nach Anspruch 1 , 

bei der die Steuerdaten Adressen (AMIN, ASEC, 
AFRAME) der Informationsstucke enthalten 
(F109). 

3. Vorrichtung nach Anspruch 2, 

bei der die Steuerdaten Wiedergabe-Steuerdaten 
(Listen-ID, PIN) zur Verwendung bei der Steuerung 
der Art und Weise aufweist, in der die Informations- 
stucke wiedergegeben werden, und die Steuerein- 
richtung (53) auf die Wahl eines Informationsstucks 
mit der Speicherung in der Speichereinrichtung von 
Wiedergabe-Steuerdaten (Listen-ID, PIN) antwor- 
tet, die das gewunschte Informationsstuck identifi- 
zieren. 

4. Vorrichtung nach Anspruch 1 , 

bei der die aufgezeichnete Information eine Steu- 
erinformation (Menu) zur Verwendung mit den 
Steuerdaten enthalt, und die Steuereinrichtung auf 



5. Vorrichtung nach Anspruch 1 , 

zur Verwendung mit einem Aufzeichnungstrager, 
auf dem die aufgezeichnete Information wenig- 
stens ein Menu zur Verwendung bei der Wiederga- 
besteuerung der Information enthalt, und die Steu- 
erdaten Wiedergabe-Steuerdaten zur Steuerung 
der Art und Weise der Wiedergabe der aufgezeich- 
neten Information enthalten, wobei die Wiederga- 
be-Steuerdaten Daten zur Identifizierung des oder 
von jedem Menu enthalten, wobei die Wiedergabe- 
einrichtung (30-38) das Menu bzw. die Menus sowie 
Wiedergabe-Steuerdaten wiedergibt und die Steu- 
ereinrichtung (53) auf die Wahl eines Menus mit der 
Speicherung der Wiedergabe-Steuerdaten (Listen- 
ID) in der Speichereinrichtung (54) antwortet 
(F107), die das gewahlte Menu identifizieren. 

6. Vorrichtung nach Anspruch 3 oder 5, 

zur Verwendung mit einem Aufzeichnungstrager, 
auf dem die aufgezeichneten Steuerdaten Daten 
enthalten, die anzeigen, ob die Steuerdaten Wie- 
dergabe-Steuerdaten enthalten, wobei die Steuer- 
einrichtung auf die Anzeigedaten mit der Speiche- 
rung der Wiedergabe-Steuerdaten in der Speicher- 
einrichtung antwortet (F104, F105, F106). 

7. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

bei der als Antwort auf die Wahl des Wiedergabe- 
modus (F205) die Steuereinrichtung (53) festlegt 
(F204), ob die Speichereinrichtung (54) Steuerda- 
ten zur Definition einer Startposition aufweist, und 
wenn dies der Fall ist, die aufgezeichnete Informa- 
tion von der Startposition aus wiedergibt 
(F206-F215). 

8. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

bei der die aufgezeichneten Steuerdaten Diskrimi- 
nierungsdaten fur den Aufzeichnungstrager enthal- 
ten, und die Steuereinrichtung (53) auf die Wahl ei- 
ner Startposition durch die Eingabeeinrichtung mit 
der Speicherung in der Speichereinrichtung der 
Diskriminierungsdaten zusammen mit den Steuer- 
daten antwortet, die die Startposition festlegen. 

9. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

bei der die Steuereinrichtung (53) auf die Wahl ei- 
nes Stucks einer aufgezeichneten Information wah- 
rend der Wiedergabe mit der Beurteilung antwortet, 
ob die Speichereinrichtung (54) einen ausreichen- 
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den Speicherplatz zur Speicherung der Steuerda- 
ten aufweist, wobei die Steuerdaten gespeichert 
werden, wenn noch ein ausreichender Speicher- 
platz vorliegt. 

5 

10. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

zur Verwendung mit einem Aufzeichnungstrager, 
auf dem die Information Videoinformation enthalt, 
wobei die Wiedergabeeinrichtung Mittel (42. 47, 48) io 
zur Wiedergabe der Videoinformation enthalt. 

11. Vorrichtung nach Anspruch 10, 

bei der die Videoinformation komprimiert wird und 
die Wiedergabeeinrichtung einen Dekomprimierer is 
(42) aufweist, 

12. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

zur Verwendung mit einem Aufzeichnungstrager, 20 
auf dem die aufgezeichnete Information Audioinfor- 
mation enthalt, wobei die Wiedergabevorrichtung 
Mittel (40, 41, 45) zur Wiedergabe der Audioinfor- 
mation enthalt. 

25 

13. Vorrichtung nach Anspruch 12, 

bei der die Audioinformation codiert ist und die Wie- 
dergabeeinrichtung einen Decodierer (40) auf- 
weist. 

30 

14. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

zur Verwendung mit einem Aufzeichnungstrager, 
auf dem die aufgezeichnete Information Bildinfor- 
mation enthalt, wobei die Wiedergabeeinrichtung 35 
Mittel (52, 49, 50) zur Wiedergabe der Bildinforma- 
tion aufweist. 

15. Vorrichtung nach einem der vorhergehenden An- 
spruche, 40 

dieverschiedene Arten von Information, die auf 
mehreren Tragern der gleichen korperlichen 
Form aufgezeichnet ist und Diskriminierungs- 
daten zur Diskriminierung des Informationstyps *s 
aufweist, der darauf aufgezeichnet ist, wobei 
die Vorrichtung aufweist: eine Einrichtung (30) 
zur Unterbringung mehrerer solcher Trager und 
zur Wiedergabe (31 -38) der darauf aufgezeich- 
neten Information, und so 
die Steuereinrichtung (30) als Antwort auf die 
Wahl einer Startposition durch die Eingabeein- 
richtung (56, 22, 23) Daten erstellt, die den Tra- 
ger spezifizieren, von dem die Information ge- 
rade wiedergegeben wird, urn sie in der Spei- ss 
chereinrichtung (54) mit den Steuerdaten zu 
speichern, die die Startposition festlegen. 



16. Vorrichtung nach einem der vorhergehenden An- 
spruche, 

zur Wiedergabe von Information, die auf Disks auf- 
gezeichnet ist. 

17. Vorrichtung nach Anspruch 16, 

zur Wiedergabe von Information von Compact- 
Disks. 



Revendications 

1. Appareil pour reproduire de I'information enregis- 
tr6e sur un support d'enregistrement, I'information 
6tant assoctee k des donnees de commande qui 
sont 6galement enregistrees sur le support et qui 
identifient des 6l6ments de I'information, I'appareil 
comprenant des moyens (30-38) pour reproduire 
I'information et les donnees, et 

des moyens de memoire (53a, 54), caracteri- 
se par 

des moyens d'entree (56, 22, 23) pour selec- 
tionner un Element d'information pendant la re- 
production de celui-ci, la selection determinant 
une position de depart pour la reproduction de 
I'information, et pour selectionner un mode de 
reproduction dans lequel la reproduction a lieu 
a partir de la position de depart s6lectionnee, et 
des moyens de commande (53, 37) reagissant 
a la selection de (Element d'information par les 
moyens d'entree, en enregistrant dans les 
moyens de memoire (53a, 54) au moins les 
donnees de commande qui identifient (Element 
d'information s6lectionne, 
les moyens de commande (53, 37) reagissant 
a la selection du mode de reproduction (F205) 
en reproduisant I'information enregistree, avec 
une position de depart qui est d6finie par les 
donnees de commande enregistrees dans les 
moyens de memoire (F206 - F21 5). 

2. Appareil selon la revendication 1 , dans lequel les 
donnees de commande comprennent des adresses 
(AMIN, ASEC, AFRAME) des 6i6ments d'informa- 
tion (F109). 

3. Appareil selon la revendication 2, dans lequel les 
donn§es de commande comprennent des donnees 
de commande de reproduction (list ID, PIN) pour 
('utilisation dans la commande de la mantere selon 
laquelle les 6l6ments d'information sont reproduits, 
et les moyens de commande (53) reagissent (F1 08) 
k la selection d'un Element d'information en enre- 
gistrant dans les moyens de memoire des donnees 
de commande de reproduction (list ID, PIN) identi- 
fiant l'6lement d'information selection. 
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Appareil selon la revendication 1, dans lequel I'in- 
formation enregistree comprend une information de 
commande (menu) pour I'utilisation avec les don- 
nees de commande, et les moyens de commande 
r6agissent (F107) k la selection d'un element d'in- s 
formation de commande (menu) en enregistrant 
dans les moyens de memoire (54) des donnees de 
commande (list ID) identifiant I'eiement d'informa- 
tion de commande (menu) qui est seiectionne. 

10 

Appareil selon la revendication 1, prevu pour I'utili- 
sation avec un support d'enregistrement sur lequel 
I'information enregistree comprend au moins un 
menu pour ('utilisation dans la commande de repro- 
duction de I'information, et les donnees de com- is 
mande comprennent des donnees de commande 
de reproduction pour commander la manure selon 
laquelle I'information enregistree est reproduite, les 
donnees de commande de reproduction compre- 
nant des donnees identifiant le menu, ou chaque 20 
menu, dans lequel les moyens de reproduction 
(30-38) reproduisent le ou les menus et les donnees 
de commande de reproduction, et les moyens de 
commande (53) reagissent (F107) a la selection 
d'un menu en enregistrant dans les moyens de me- 25 
moire (54) les donnees de commande de reproduc- 
tion (list ID) identifiant le menu seiectionne. 

Appareil selon la revendication 3 ou 5, pour I'utili- 
sation avec un support d'enregistrement sur lequel 30 
les donnees de commande enregistrees compren- 
nent des donnees indiquant si les donnees de com- 
mande contiennent ou non des donnees de com- 
mande de reproduction, les moyens de commande 
rSagissant (F104, F105, F106) h ces donnees d'in- 35 
dication en enregistrant les donnees de commande 
de reproduction dans les moyens de memoire. 

Appareil selon I'une quelconque des revendications 
precedentes, dans lequel en reponse & la selection 40 
du mode de reproduction (F205), les moyens de 
commande (53) determinent (F204) si les moyens 
de memoire (54) contiennent des donnees de com- 
mande definissant une position de depart et, dans 
I'affirmative, ils reproduisent I'information enregis- 45 
tr£e k partir de cette position de depart (F206 - 
F215). 

Appareil selon I'une quelconque des revendications 
precedentes, dans lequel les donnees de comman- so 
de enregistrees comprennent des donnees de dis- 
crimination du support d'enregistrement, et les 
moyens de commande (53) reagissent & la selec- 
tion d'une position de depart par les moyens d'en- 
tr6e en enregistrant dans les moyens de memoire 55 
les donnees de discrimination, conjointement aux 
donnees de commande qui definissent la position 
de depart. 



9. Appareil selon I'une quelconque des revendications 
precedentes, dans lequel les moyens de comman- 
de (53) r6agissent h la selection d'un 6l6ment d'in- 
formation d'enregistrement pendant sa reproduc- 
tion, en determinant si les moyens de memoire (54) 
ont suffisamment d'espace de memoire pour enre- 
gistrer des donnees de commande, les donnees de 
commande etant enregistrees s'il y a suffisamment 
d'espace. 

10. Appareil selon I'une quelconque des revendications 
precedentes, prevu pour I'utilisation avec un sup- 
port d'enregistrement sur lequel I'information preci- 
t6e comprend de I'information video, les moyens de 
reproduction comprenant des moyens (42, 47, 48) 
pour reproduire ['information video. 

11. Appareil selon la revendication 10, dans lequel Tin- 
formation video est compressee et les moyens de 
reproduction comprennent un dispositif de decom- 
pression (42). 

12. Appareil selon I'une quelconque des revendications 
precedentes, prevu pour I'utilisation avec un sup- 
port d'enregistrement sur lequel I'information enre- 
gistree comprend de I'information audio, les 
moyens de reproduction comprenant des moyens 
(40, 41, 45) pour reproduire ['information audio. 

13. Appareil selon la revendication 12, dans lequel Tin- 
formation audio est codee et les moyens de repro- 
duction comprennent un decodeur (40). 

14. Appareil selon Tune quelconque des revendications 
precedentes, prevu pour I'utilisation avec un sup- 
port d'enregistrement sur lequel I'information enre- 
gistree comprend de I'information d'image, les 
moyens de reproduction comprenant des moyens 
(52, 49, 50) pour reproduire I'information d'image. 

1 5. Appareil selon Tune quelconque des revendications 
precedentes, capable de reproduire diff erents types 
d'information enregistres sur un ensemble de sup- 
ports de la meme forme physique, et comprenant 
des donnees de discrimination pour determiner le 
type de I'information qui est enregistree sur eux, 
Tappareil comprenant : 

des moyens (30) pour recevoir un ensemble de 
tels supports et pour reproduire (31-38) I'infor- 
mation qui est enregistree sur eux, et 
en reponse h la selection d'une position de de- 
part par les moyens d'entree (56, 22, 23), les 
moyens de commande (53) produisent des 
donnees qui sp6cifient le support & partir du- 
quel de I'information est reproduite au moment 
present, pour Tenregistrement dans les 
moyens de memoire (54) avec les donnees de 
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commande d6finissant la position de depart. 

16. Appareilselon Punequelconquedes revendications 
pr6c6dentes, pour reproduire de reformation enre- 
gistrSe sur des disques. s 

17. Appareil selon la revendication 16, pour reproduire 
de ['information & partir des disques compacts. 
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FIG. 7 

video CD directory structure (Ver2.0) 
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FIG. 8 
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FIG. 11 

TOC structure (example of 6-track disc) 
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FIG. 12 

PVD (basic volume descriptor) structure 
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FIG, 14 

disc information structure in video CD information area 
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FIG, 16 

(list ID number = n) 
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FIG. 17 
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FIG. 19 
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FIG. 25 
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